pHD-fli49  061  GUIDED  ROCKET  WEAPON(U)  FOREIGN  TECHNOLOGV  DIV 
WRIGHT -PATTERSON  AFB  OH  P  V  MOROZOV  11  JUN  82 
FTD-ID(RS)T-0527-82 

F/G 


UNCLASSIFIED 


FTD-ID(RS) T-0527-82 


FOREIGN  TECHNOLOGY  DIVISION 


V  m> 

v  *•  ■! 

r,-.  ! 

/S>  fy  v>  1 

■71  -  <r  \  1V>, 

V'  •  v,'--  .w/ 


C!JX-r.D  ROCM.'T  weapon 


F.V.  Korozov 


/?fV3w7v 


EJ  *  SO 

JAN  1  6  198E  j 


Approve- i  for  put  Me  release;  * 
o  j  otribution  u.iliiMltfO.  5 


■  Ht**-  v  It  /WISH*  rv<  «  o  j  a^«7WT*«/-j^  •*  * 


•-*v  w  v '  <*»*«**«*•*■.  .r- «;?*  v  j*  -***« 


85  01  09  051 


FTD-ID(RS )T-0527-82 


11  June  1962 


MICROFICHE  NR:  FTD-82-C-000784 
CQ1D&D*  ROCKET  WEAPON 
By:  P.V.  Morozov 
English  pagea :  169 

Source:  Uprevlyayemoye  P.aketnaye  Oruzhiye, 
"Voyennoye”,  Moscow,  1961,  pp.  1-SS 

Country  of  origin:  'JSSR 

This  document  is  a  machine  translation. 

Requester:  USAMICOtt 

Approved  for  public  release;  distribution  unlimited. 


THIS  TRANSLATION  IS  A  RENDITION  OF  THE  OPICI- 
KAL  FOfiriCH  TEXT  WITHOUT  AMY  ANfct  YTN'AL  Cf< 

EWfor.iAC  CQMMrHT.  statem'kts  or  T»;r.ti'.?its 
AOvcr<.rc*ic«  i’.pli^o  ArETnr- c r,“  tm«  soar  :r. 
Alii.' SO  MOT  ‘.SCCM-AK’l  Y  ROM.  fcC  '  Thc  rOilTIOrl 
OK  OPIMON  0?  T!!E  FO'SU-N  TfeCrllMbOS Y  DI¬ 
VISION. 


PREPARED  BY: 

TRAMSLATIOH  DIVISION 
FCRS.C.N  Tl:.C.(kOL00Y  DIVISION 
Wp.AFa.  OHiO. 


Table  of  Contents 


U.S.  Board  on  Gooj'.raphic  Nairas  Transliteration  System 


From  the  History  ct  rhe  Development  of  Rockets 


Combat  Characteristics  at  the  Guided  Missiles  and  Their 
Control  Svstea . . . .  . 


Contemporary  Guided  of  Missile 


Use  of  the  Guided  Missiles  in  an  dray,  in  the  Fleet  ar.d 
in  the  Aviation  . 


Table.  Basic  Performance  Data  of  Guided  Missiles 


References 


x 


^  ^  >  £*  ’ 

3ARD  OU  GEOGRAPHIC  NAME; 

3  TRANSLITERATION  SYSTEM 

£  '  1  *  / 

k  Italic 

Tran3literati.cn  Block- 

Italic 

Transliteration 

A  a 

<4  * 

A,  a  P 

P 

P 

R,  r 

r* 

£  9 

B,  l)  C 

c 

C 

t 

S,  s 

*  ij 

B  t 

V,  v  T 

T 

r 

m 

T,  t 

r  '■ 

r  i 

2,  s  y 

y 

y 

V 

U,  u 

- 

£  9 

D  ,  si  ‘t' 

5 

o 

* 

F,  f 

u  - 

B  4 

Ye,  ye;  E,  c*»  X 

X 

Jr 

X 

Kh,  kh 

M  H 

M  3K 

Gh,  ah  U 

u 

£/ 

M 

Ts,  ts 

j  n 

3  t 

a  H 

M 

V 

t 

Ch,  ch 

^  k- 

H  * 

1,1  UI 

Ui 

iff 

m 

Sh,  sh 

i  ’  H 

a  j 

V ,  y  U 

s\ 

IV 

* 

Shch,  shch 

hi  *4 

K  K 

K,  K  b 

b 

2» 

% 

f* 

.1 

fl  M 

l  y 

cl 

w 

i  *  y 

U  M 

"* ,  R  t 

D 

k 

I 

H  h 

H  N 

N,  n  3 

3 

* 

E,  e 

-  3 

0  o 

O,o  W 

* 

JO 

» 

Yu,  yu 

■  n 

n  * 

? ,  p  H 

fi 

4 

Ya,  ya 

4  . . 

initially , 

after  vowels,  ar.tf  after  -b,  b; 

e 

elsewh 

ere . 

•  *  r.  *.  •  r , 

wrl t r.trj  as 

e  in  Russian,  transliterate 

3.3 

ye  or 

u 

• 

BUSS 

IAN  A\D  ENGLISH  TRICON-. 

-  vtr'ti'c  ■**  <*» 

■  A  .  .  0.  V.- 

Fi 

.'NOTIONS 

Russian  English 

Russian 

Er.fclisn 

Pi  u  s  s  1  an 

English 

^  i  r;  sin 

3h 

s  i  nh 

arc  sh 

sir.h”  i 

tec  cos 

ch 

COSh 

arc  ch 

ccsh~G 

*  V  toll 

th 

tar.h 

arc  th 

tarn  ■ 

c  t  -  c  c  t 

cth 

ccth 

arc  cth 

cot I 

r  sec 

sch 

rcch. 

arc  sch 

sech”f 
cze ** 

VO" ?0  CSC 

cech 

each 

t 

arc  cscii 

Rus  O'  ia.n 

English 

rot 

curl 

30*4 

GRAPHICS 

0 1 1  >  v  ui*.  I  U.  A 

All  figures,  gra 

phics.  Cables, 

equations, 

etc 

.  surged 

into  thir;  !  r.  i:i#l 

.-.cion  v:.rc  at 

r - l I  ire.-® 

t  ClC. 

be  i.  1 

quality  copy  avo 

liable . 

ii 


DOC  -  82052701  PAGE  2 

Page  2. 

In  the  pamphlet  it  is  told  about  the  new  type  of  weaponry  - 
guided  Missiles  which  are  at  present  in  different  countries  accepted 
for  the  armament  of  the  army,  navy  and  air  force  ones  it  sewed,  is 
given  the  short  historical  reference  of  the  development  of 
rockets/ni stiles,  is  illuminated  the  leading  role  of  the  Soviet  Union 
in  the  missile  industry. 

Pamphlet  is  intended  for  the  soldiers,  the  sergeants  and  the 
civil/civilian  young  people,  which  are  interested  in  rocketry. 

Entire  actuax  er.a  assay,  placed  in  the  pamphlet,  is  undertaken 
from  the  open  Soviet  and  foreign  press,  and  questions  of  the 
prr.:,p«cts  for  the  development  of  the  guided  rocket  weapon  ore 
presented  concerning  foreign  specialists'  views. 
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Page  3. 

FROM  THE  HISTORY  OF  THE  DEVELOPMENT  OF  ROCKETS 

Appearance  of  the  guided  missiles  (shells)  became  possible 
because  of  the  rapid  development  of  mechanics,  radio  engineering, 
electronics,  automation,  chemistry,  metallurgy  and  rocketry. 

The  missile  industry  -  ns**  branch  of  technology,  although  the 
history  of  the  development  cf  rcckets/missiles  begins  from  a  deep 
antiquity.  Already  from  the  old  times  people  knew  about  the 
possibility  of  applying  reacting  force,  which  appears  during  the 
escape  of  gas  or  liquid  through  the  aper*  ■ire  in  the  container. 
Utilizing  this  phenomenon,  in  China  more  than  1000  yea;  t  ago  for  the 
first  time  for  the  military  targets  began  to  make  powder  rockets  - 
"fire  arrows"  (Fig.  1). 

They  were  the  arrovs/booms  to  which  were  tied  the  paper  cases, 
filled  with  powder  end  incendiary  composition.  The  flying  range  of 
such  arrows/booms  in  comparison  with  the  ordinary  ones  considerably 
increased,  which  made  it  possible  during  the  siege  of  fortresses  to 
ignite  fortress/serf  buildings/structures,  being  located  from  them  at 
safe  distance. 
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Povder  rockets  tied  also  to  the  knives,  to  spears  and  to  swords, 
creating  the  "flying  knives",  the  "flying  spears"  and  the  "flying 
swords",  which  exerted  strong  moral  effect  on  the  enemy  and  deposited 
on  it  loss  at  the  relatively  larger  distances. 

Povder  rocket s  long  time  were  located  as  arms  of  some  armies  and 
before  the  appearance  of  threaded/cut  artillery  successfully  competed 
with  the  smoothbore  artillery. 

Further  development  of  rockets/ir.issiles  is  connected  with  the 
advent  of  the  works  of  K.  E.  Tsiolkovskiy  in  which  was  for  the  first 
time  scientifically  substantiated  the  tendency  of  man  be  detached 
away  from  the  Earth  and  to  penetrate  in  the  universe.- 

Page  4. 

His  first  vcnks  "Rocket/raissile  in  the  outer  space"  and  the 
"Research  of  outer  space  by  jet  driven"  appeared  in  1903. 

After  the  great  October  Socialist  Revolution  K.  E.  Tsiolkovskiy 
based  the  Soviet  school  of  the  amateur  scientists,  vho  are  occupied 
by  theoretical  and  practical  questions  of  the  missile  industry. 
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In  1910-1912  yr  experimental  work  on  the  creation  of 
rockets/nissiies  begins  to  carry  out,  also,  in  other  countries.  As  a 
result  of  these  experiments  appeared  different  types  of  illuminating 
and  signal  flares,  and  also  rockets/missiles,  which  work  on  the 
liquid  propellant,  which  made  it  possible  to  considerably  increase 
velocity,  distance  and  load  capacity  of  rockets/missiles  and  to 
utilize  them  for  studying  the  upper  levels  of  atmosphere  and  other 
scientific  purposes. 

Besides  this,  were  developed/processed  the  combat  missiles.  At 
the  beginning  of  the  Great  Patriotic  War  Soviet  scientists  and  the 
designers  developed  several  types  of  rockets/missiles,  which  entered 
later  for  the  armament  of  the  Army  and  the  Navy. 

Famous  guards  mortars  -  "Katyusha  rocket  launcher"  (Fig.  2)  - 
during  the  years  of  the  Great  Patriotic  War  deposited  on  the  Fascist 
troops/forces  heavy  losses  in  manpower  and  material. 

In  Germany  according  to  the  type  of  our  "Katyusha  rocket 
launchers"  were  developed  the  six-  anrl  eight-barrel  mortars,  which 
were  established/installed  on  the  tanks  and  the  armored  personnel 
carriers.  There  ware  the  rockets/missiles,  which  work  on  the  solid 
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Furthermore,  G-mans  created  the  rockets/missiles  with  the 
liquid  propellant  rocket  engines,  which  have  the  considerably  long 
range  of  flight,  than  solid  propellant  rocket.  Such  rockets/missiles 
(v-1  and  V-2 )  German::  launched  from  the  special  launchers  for  the  fire 
of  London  and  other  cities  of  England. 


Rocket/r.icsile  V-2  (Fig-.  3)  effectively  was  applied  at  a 
distance  to  300  km. 
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Fig.  1.  "fire  arrow":  1  -  paper  case;  2  -  powder;  3  -  incendiary 
composition. 


Page  5, 


It  had  the  powerful/ thick  charge  (to  1000  kg)  of  conventional 
explosive  and  weighed  13  t;  the  length  of  rocket/missile  was  14  ra. 


Before  the  start iny/launching  of  powder  rocketc  to  launchers  was 
given  the  specific  position/situation  (angle  of  elevation  and 
diroction/axis ) ,  after  which  the  engine  could  deliver  rocket/missile 
to  the  target.  On  the  powder  rockets  they  had  short  range  and  small 
accuracy  of  firing.  For  the  hit  from  the  long  range  the 
focusing/induction  indicated  was  insufficient;  therefore  arose  the 
need  for  rocket  control  in  flight. 


For  this  purpose  for  the  flight  control  of  rockets/missiles  V 
and  V-2  ver?  applied  special  control  instruments  which  through  tho 
power  construct  2  ons  controlled  the  elevators  and  di  rection/'ax 3s, 
holding  rocket/missile  in  the  preuoterr.ined  trajectory. 
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Thus  appeared  the  first  guided  missiles. 

Toward  the  end  of  the  Second  World  War  in  many  countries  was 
developed  the  series  ot'  the  guided  missiles:  some  rockets/missilew 
were  controlled  on  the  wires/cables,  others  had  the  autonomous  gyro 
mechanisms  of  the  control  and  even  telemetering  means/facilities.  As 
the  power  plants  ware  used  different  types  of  povder  end 
liquid-propellant  engines.  However,  the  majority  of  these 
rochets/missiles  remained  not  launched  into  the  series  production. 

The  experience  of  the  use/application  of  the  guided  missiles  in 
the  Second  World  War  showed,  how  is  great  their  value  for  the 
military  targets,  since  they  made  it.  possible  to  suddenly  destroy 
enemy  from  the  long  range. 

In  the  postwar  years  in  many  countries  began  to  be  carried  out 
the  work  for  creation  ana  improvement  of  the  guided  missiles. 

The  contemporary  guided  missile  of  combat  designation/purpose  - 
this  is  the  unmanned  flying  vehicle  with  the  jet  engine,  equipped 
with  explosive  charge  and  equipped  by  special  equipment  for  the 
control,  which  makes  it  possible  to  automatically  control  its  flight. 
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At  present  for  the  armament  of  armies  and  navies  of  states  are 
accepted  the  guic<»d  missiles  of  different  designation/purpose  with 
different  range. 


The  rockets/missiles  equipped  vilh  nuclear  charges  are  capable 
of  delivering  the  charges  of  enormous  destructive  force  up  to  the 
large  distances. 

Besides  the  guided  missiles  oi  combat  designation/purpose,  there 
are  experimental  (for  the  final  adjustment  of  the  individual  elements 
of  rockets/missiles  and  conducting  of  flight  tests),  research  (for 
the  upper  atmosphere  research)  and  other  guided  missiles. 

The  greatest  successes  in  the  region  of  the  missile  industry 
achieved  the  Soviet  Union,  which  for  the  first  time  in  humanity's 
history  during  October  1557  launched  into  the  outer  space  with  the 
aid  of  the  multistage  ballistic  carrier  rocket  the  first  artificial 
Earth  satellite  with  a  weight  of  64  kg. 

After  this  historical  event  to  the  elliptic  orbit  around 
terrestial  globe  was  brought  out  the  second  Soviet  artificial 
satellite  with  a  weight  cf  508  kg. 


■  w\..  idTfc*. 


DOC  »  8205270 


PAGE  11 


Page  7. 

During  May  1958  into  space  was  launched  the  third  Soviet 
satellite  vith  a  weight  of  1327  kg. 

In  1959  to  the  outer  space  flew  three  Soviet  rockets/missiles 
vith  pay  lead  360,  390  and  435  kg. 

These  satellites  allowed  our  scientists  to  investigate  outer 
space  near  the  Earth  and  Moons,  to  achieve  the  Moon,  to  photograph 
its  concealed./ latent  before  us  unit  and  thereby  to  open  road  for 
further  research. 

During  May  1960  in  the  Soviet  Union  was  injected  into  orbit, 
close  to  the  circular,  new  satellite  whose  orbit  passed  to  320  km 
from  the  surface  of  the  Earth.  Satellite  without  the  latter/last 
booster  stage  weighed  4540  kg. 

This  satellite  in  contrast  to  all  previously  launched  Soviet 
satellites,  which  are  automatic  laboratories,  was  on  its  construction 
the  spacecraft,  on  board  which  was  established/ installed  pressurized 
cabin  with  the  cargo,  which  imitate::  the  weight,  of  nan,  with  entire 
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necessary  equipment  for  the  endurance  flight  of  man  in  the  outer 
space. 


The  load  capacity  of  space  rockets  is  considered  as  the  their 
most  important  characteristic,  one  of  the  main  indices  of  the  level 
of  the  development  of  rocketry. 

As  the  another  exceptionally  important  index  is  considered  the 
accuracy  of  the  output  of  rocket/missile  to  trajectory. 

For  example,  so  that  the  rocket/misoile  would  achieve  the  Moon, 
it  must  be  derived  toward  the  end  of  povered  flight  trajectory  (up  to 
the  mcnent/torque  of  the  end  of  burning  of  latter/last  step/stage) 
into  the  strictly  defined  point  of  space  above  the  surface  of  the 
Earth  and  to  report  by  it  strictly  defined  according  to  the  value  and 
the  direction/axis  velocity. 

In  the  case  of  the  deviation  of  the  velocity  of  rocket/missilc 
at  the  moment  of  the  ccssotion/discontinuatic-n  c t  the  work  of  the 
lattcr/last  step/stage  or  the  engine  in  all  on  several  meters  per 
second  or  deflections  of  the  direction/axis  of  flight  in  the  tenth  of 
decree  from  the  estimated  the  rocket/missile  will  not  hit  to  the  Kocn 
and  will  fly  by. 


DOC  ■  82052701 


PAGE  13 


Removal  to  the  designated  orbit  of  Soviet  artificial  Earth 
satellites.,  amazing  on  the  accuracy  the  flights  of  our 
rockets/missiles  to  the  Moon  and  around  it  clearly  show  the  high 
degree  of  the  perfection  of  the  surf acc/ground  and  adjustable  on  the 
rockets/nissiles  equipment,  vhich  ensures  their  movement  along  the 
strictly  predetermined  trajectory. 

For  the  comparison  it  is  possible  to  indicate  that  in  the  USA  in 
last  three  years  (from  1957  through  1960)  there  were  two  ten 
unsuccessful  starting/launching  of  satellites  and  space  rockets. 

Page  8. 

The  considerable  fraction/portion  of  these  failures  was  explained  by 
malfunctions  in  the  engine  installations  and  the  automatic  equipment. 

The  American  space  rocket,  launched  during  March  1959  (two 
months  after  the  starting/launching  of  Soviet  space  rocket),  bore  the 
pay  load  only  of  6  kg,  i.e.,  60  times  less  than  the  first  Soviet 
space  rocket. 

The  extrcv’.ely  high  accuracy  of  the  flight  of  Soviet 
rockets/wisriles  was  demonstrated,  also,  during  January  1960  during 
the  test  launchings  of  two  ballistic  missiles  into  the  distent  area 
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of  Pacific  Oce  a.  . 

After  covering  a  distance  of  12500  km,  these  rocke-ts/missiles 
ware  dropped/oroitted  in  the  assigned  area  with  the  deflection  from 
the  calculation  point  of  less  than  2  km,  whereas  American  bailiff- ic 
missile  "Atlas*  to  the  distance  8000  km  has  average/mean  error  at  the 
target  of  more  than  3  km. 


During  July  1560  entire  country  flew  the  new  glad  news:  in  the 
Soviet  Union  in  accordance  with  the  program  of  conducting  the  tests 
of  the  diverse  variants  of  poverf ul/thick  multistage  ballistic 
rockets  for  the  space  research  were  produced  the  launchings  of  such 
rockets.  After  passing  from  the  place  of  start  to  the  target 
arpreximately/exemplarilv  13000  km,  carrier  rockets  with  the 
r rkablo  occuracy  delivered  the  mock-ups  of  latter/last 
stLpo/ctacts  into  the  assigned  point/post . 

The  nock-ups  fitted  out  for  the  passage  through  the  dense  layers 
of  the  atmosphere  of  the  terminal  stages  wer?  given  in  Pacific  Ocean 
in  immediate  proximity  of  the  outli?;ed  impact  point. 

It  is  characteristic  that  in  the  series  conducted  during  July  of 
the  launchings  of  rockets  in* -*  the  center  section  of  Pacific  Oceaa 


the  presstublisl.ed  size/di non si on  of  dangerous  square  in  the  target 


J 
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area  is  reduced  approximatcly/excmplarily  into  two  and  one-half  of 

times  in  comparison  with  the  January  te3t  series,  which  again 

/ 

testifies  about  the  per,  tetion  of  our  rockets/missiles,  about  the 
high  accuracy  of  their  guidance. 


During  August  I960  the  peace/vorld  learned  about  the  new 
non/without-p^ridimensional  scientific  feat  of  the  Soviet  scientists, 
engineers,  technicians  and  workers.  In  accordance  with  the 
plans/lcyoutc  with  respect  to  the  study  of  the  outer  space  on  19 
August,  1960,  in  the  Soviet  Union  was  realized  the  starting/launching 
of  the  second  spacecraft  in  orbit  of  Earth  satellite.  The  basic  task 
of  start irg/launching  was  further  final  adjustment  of  the  systems, 
which  ensure  the  vital  activity  of  man,  and  also  security  of  his 
flight  and  return  to  the  Earth. 


Page  9. 
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The  enormous  flying  shell  with  a  weight  of  4600  kg  (without  j 

considering  the  weight  of  latter/last  booster  staqc)  was  injected 
into  orbit,  dote  to  the  circular,  with  the  height  sbout  320  kra.  In 
the  comportment,  equipped  by  all  by  necessary  for  the  future  manned 
flight,  wore  located  experimental  animals.  After  the  completion  of  1 

the  study  program,  calculated  for  24  hrs,  the  satellite  vehicle,  j 

j 

having  special  heat  shield,  on  the  group  from  the  Earth  descended  j 
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from  its  crbit  mid  by  unharmed  ones  it  passed  the  earth's  atmosphere. 
Ship  and  capsule  separated/liberated  from  it  with  experimental 
animals  happily  landed. 

Equipment  which  was  cstablished/installed  in  the  compartment  of 
spacecraft,  completely  ensured  the  normal  vital  activity  of  anipals 
in  flight. 

For  the  first  time  in  humanity’s  history  the  living  beings 
completed  flight  in  extent  of  more  then  seven  hundred  thousand 
kilometers  at  the  height  cf  320  kn  and  returned  to  the  Earth. 

The  control  system  and  the  arrester  of  satellite  vehicle 
opera  ted/a  ct.ua  ted  with  the  high  accuracy:  the  deflection  of  touchdown 
point  from  the  estimated  composed  only  about  10  km. 

February  of  1SG1  was  marked  by  the  new  victories  of  Soviet 
science  and  technology  in  the  assimilation  of  outer  space. 

On  4  February  in  the  Soviet  Union  with  the  aid  cf  the  improved 
multistage  rocket  was  realized  the  starting/launching  of  heavy 
artificial  Earth  satellite.  The  weight  of  satellite  without  taking 
into  account  the  weight  of  latter/last  booster  stage  was  6433  kg. 


\ 
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On  12  February  in  accordance  with  the  study  program  of  outer 
space  by  the  improved  multistage  rocket  was  injected  into  Dibit 
another  heavy  artificial  Earth  satellite. 

During  the  same  day  from  this  satellite  started  the  guided  space 
rocket,  which  derived  automatic  station  on  the  trajectory  to  the 
planet  Venus.  The  weight  of  automatic  interplanetary  space  station 
was  643.5  kg. 

Dy  the  basic  tasks  of  this  starting/launching  were  checking  the 
methods  of  the  output  of  space  object  to  interplanetary  tracer, 
checking  hyperdistant  radio  communication  and  control  space  station, 
refinement  of  the  scale  of  the  solar  system  and  conducting  physical 
research  in  space. 

Greatest  event  in  humanity's  history  was  achieved  on  12  April, 


1961. 
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Fig.  4.  Gcviet  ccivort  rocketry,  shown  on  parades  over  Red  Square 


Page  11. 
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9  Hours  17  minutes  on  Moscow  time  space  satellite  vehici 
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"Vostok-1"  with  the  man  aboard  rose  invo  space  and,  after  completing 
flight  around  terrestial  globe,  10  hours  55  minutes  happily  it 
returned  to  the  Sarth,  after  completing  landing  in  the  assignee  area 
of  our  native  land. 

The  space  pilot  of  space  satellite  vehicle  was  citizen  of  the 
Soviet  Union,  Major  Yuri  Alekseyevich  Gagarin. 

On  6  August,  1961,  in  orbit  around  the  Earth  was  brought  out  the 
new  space  satellite  vehicle  "Vostok-2",  piloted  by  space  pilot  Major 
German  Stepanovich  Titov. 

Space  satellite  vehicle  "Vostok-2"  in  25  hours  flew  more  than  17 
times  around  terrestial  globe,  after  covering  the  distance  more  than 
700  thousand  km. 

After  the  completion  of  the  program  of  scientific  research  the 
satellite  vehicle  happily  landed. 

By  these  unprecedented  victories  of  the  man  over  the  forces  of 
nature  is  established  beginning  to  manned  flights  into  the  outer 
space. 

The  victories  of  the  Soviet  subjugators  of  space  are  the 
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remarkable  expression  of  the  advantage  of  socialist  order,  the  result 
of  the  greatest,  achievements  of  our  people  in  the  development  of 
science  and  technology. 

In  spite  of  the  enormous  successes  in  the  missile  industry  and 
th>  presence  in  the  UCt-R  of  tho  well  developed  different  types  of 
rockets/iiiissiles  with  the  sufficiently  precise  control  system,  Soviet 
government  speaks  in  favor  of  the  unconditional  prohibition  of  th  . 
terrible  weaponry. 


N.  S.  Khrushchev  in  the  presentation  at  the  reception  of  the 

Soviet  journalists  in  the  Kremlin  on  14  November,  1959,  said:  "ho  one 

{  . 

we  to  frighten  desire,  but  truth  wo  can  say,  th3t  now  is  accumulated 
this  quantity  c.r  rochets/missiles,  this  quantity  of  atomic  and 
hytU'cusr.  chorg«v>,  that  if  or  us  they  attacked,  then  we  will  b*  able 
displace  from  face  of  the  certh/ground  of  all  probable  our  enemies". 
Further  it  indicated:  “paving  this  weaponry,  ve  declare,  that  are 
reedy  all  th  is  to  drovn  in  sea  in  tho  interests  of  the  provision  of  a 
pec.co/world  or  the  ear th/e round,  in  the  interests  of  the  future,  so 
that  ell  peep Is  and  our,  and  future  of  generations  could  live  quietly 
ro  that  they  would  know  that  ve  not  only  do  not  want  war,  but  also  we 
Co  not  want  to  have  means /fee: lities  for  waging  of  war.  We  are  ready 
to  annihilate  oil  this  weaponry  iao.cdiuttly, ■ if  follow  our  example 
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COMBAT  CHARACTERISTICS  OF  THE  GUIDED  MISSILES  AND  THEIR  CONTROL 
SYSTEM . 


The  history  of  the  development  of  different  types  of  weaponry 
shows  that  for  the  shift/relief  to  old  weaponry  comes  new,  that  mere 
advanced  and  effective. 

Under  the  contemporary  conditions  as  the  this  weaponry  are 
considered  the  guided  missiles  whose  combat  characteristics  differ 
significantly  from  the  combe t  characteristics  of  artillery,  torpedo 
end  air  weaponry.  The  guided  missiles,  especially  with  the  nuclear 
charges,  possess  high  effectiveness,  have  high  rates, 
heights/altitudes  and  flying  ranges.  Furthermore,  they  are  capable  in 
the  short  tiro  under  any  meteorological  conditions  with  the  high 
accuracy  of  delivering  the  charges  of  enormous  destructive  force 
virtually  into  ary  place  on  torrential  globe. 

Let  us  examine  some  data,  which  testify  about  the  advantage  of 
now  weaponry. 
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According  to  the  data  of  statistics  it  is  known  that  in  the 
first  World  War  the  average  percentage  of  hits  was  equal:  for  the 
artillery  of  a  heavy  caliber  -  2.7o/o;  for  the  torpedoes  -  about 
llo/o;  for  the  aerial  bombs  -  about  lo/o;  in  the  Second  World  War  the 
percentage  of  incidences/imp* "gemerits  for  these  types  of  weaponry  was 
respectively  equal  to  4.60/0,  about  i5o/o  and  about  lo/o. 

The  percentage  of  the  incidences/  .impingements  of  the  guided 
missiles  is  considerably  higher  than  in  the  types  of  weaponry 
examined;  according  tc  the  data  of  the  foreign  press,  it  achieves 
-l6c/o  and  it  is  above. 

One  guided  missile  with  the  nuclear  charge  is  capable  of  causing 
such  harm  which  in  the  period  of  the  Second  World  War  caused 
thousands  of  aircraft. 


Page 


13. 


The  high  effectiveness,  the  large  destructive  capability  ot 
new  type  of  weaponry  indicated  the  Marshal  of  the  Soviet  Union  R 
Malinovskiy  in  the  speech  at  the  IV  cession  of  Supreme  Soviet  of 


th  i  r, 
Yr  . 


USSR  on  14  January,  1360,:  * 


It  suffices  to  say  that  if  within  th™ 


* 
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period  of  1940-1945  the  Anglo-American  aviation,  after  completing  an 
enormous  quantity  of  sorties,  knew  how  to  discard  to  the  objectives 
of  Germany  and  those  occupied  by  it  the  countries  of  approximately 
two  million  tons  of  bombs,  then  at  present  one  the  strategic  missile 
was  capable  of  delivering  of  the  target  the  nuclear  charge, 
equivalent  according  to  its  power  to  the  total  explosive  force  cf  the 
conventional  explosive,  which  is  contained  in  these  two  million  tons 
of  bombs ” . 


Guided  missiles  -  multi-purpose  weaponry.  They  can  be  used  for 
the  destruction  of  the  most  varied  targets:  surface/ground  ones,  air 
or.es,  surface  ones  and  underwater  ones. 


A.nother  distinctive  features  of  the  new  type  of  weaponry  lies"-*) 
the  fact  that  for  the  launching  of  rockets  are  necessary  the 
sufficiently  light  and  simple  constructions.  This  is  explained  by  the 
fact  that  during  the  starting/launching  does  not  occur  the  recoils  as 
in  artillery  gun  and,  therefore,  it  is  not  necessary  to  have 
complicated  devicev/appliances  for  its  absorption. 


The  insignificant  effect  cf  meteorological  conditions  on  the 
possibility  of  the  combat  employment  of  the  guided  missiles  gives  t  '-- 
then  also  the  series/rew  of  the  advantages  over  conventional  weapons. 


c 
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Possessing  high  military  characteristics,  the  guided  missiles 
find  r>ver  increasing  use. 


Depending  on  the  place  of  stare  and  character  of  target  the 
guided  missiles  abroad  it  is  accepted  to  subdivide  into  four  classes: 
"surface-to-surface"  ( "ship-fo-ship" ,  "ship-submarine" , 

"submarine— ship"  ,  "submarine-to-ground" ) ,  intended  for  the  errsanenfc 
of  surface/ground  units  and  ships  and  using  for  t.ne  damage/clef  eat  of 
surf ace/ground  *md  waterborne  targets;  "surface-to-air" 

("ship-to-air" ,  "submarine-air"),  intended  for  the  armament  of 

surface/ground  batteries  and  ships  and  using  for  the  dar, age/defeat  of 

the  aerial  targets?  "air-surface"  ( "air-to-nhip" ,  'air-submarine"), 

the  intended  for  the  armament  aviation  and  using  for  the 

danag e/de feat  of  surface/ground  and  waterborne  targets;  "air-to-air", 

intended  for  the  ex-mat. ant  of  aircraft:  and  which  us  3  for  the 

damag s/defeat  of  the  aerial  targets  (Fig.  5). 


All  enumerated  classes  of  the  guided  missiles  depending 
design  features  of  the  body  (aerodynamic  design)  and  the  type 
engines  used  are  subdivided  into  the  winged  missiles  and  the 


on 


the 
of  t 


he 


rockets/missiles  (winged  and  wingless). 


b 


Winged  missiles  have 
engines,  dependent  on  the 
atmospheric  oxygen). 


rn  aerodynamic  design  of  aircraft  and 
air  medium  (as  the  oxidiser  is  utilised 
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Key:  (1).  "Surface-ship".  (2).  "Surface-to-surfi.:e" .  (3). 
'Ship-submarine'* .  (4).  "Submarine-ship".  (5).  "ship-to-ship" .  (6). 
"Sufcmarire-to-cround" .  (7).  "Air-surface".  (8).  "Air-to-ship" .  (9). 
"Air-submarine".  (10).  "Submarine-air".  (11).  "Surface-to-air".  (12) 
"Ship-tc-air".  (13).  *Air-air". 

Page  15. 

Cruise  missiles  have  developed  lifting  surfaces  (wings)  and 
engines,  dependent  or  not  dependent  on  the  air  medium. 

To  wingless  rockets/rnissiies  are  characteristic  the  oblong 
cylindrical  form  with  the  pointed  nose  section  and  the  engine?, ,  not 
dependant  on  the  air  medium.  Wingless  rockets/missiles  are  usually 
called  ballistic  missiles  or  shells,  emphasizing  by  this  the 
character  of  the  trajectory,  aicr.g  which  they  fly  (ballistic 
trajectory) . 

The  most  important  military  characteristic  of  the  contemporary 
guided  missiles  is  tne  long  range  of  activity  -  from  several 
fc.i ir \:;tcr.3  to  several  thousand,  vha t  considerably  exceeds  the  range 
of  all  existing  types  of  weaponry  (range  torpedo  weaponry  -  to  10  km 


/ 
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artillery  -  to  40  km).  On  the  range  the  guided  missiles  are 
subdivided;  into  the  short-range  missiles,  intended  for  target  kill 
at  a  distance  to  300  km;  the  medium  distance,  intended  for  the 
destruction  of  targets  at  a  distance  of  300-1000  km,  and  the 
long-range,  intended  for  the  application  of  strikes/shocks  on  the 
objectives,  vhich  are  found  on  the  removal/distance  it  is  more  than 
1000  km.  The  guided  missiles  with  the  range  of  more  than  2500  km  are 
called  intercontinental  rockets/missiles. 

Deng  range  ballistic  missiles  start  the  angle  of  elevation  of 
90°,  i.e.,  vertically  upward  (Fig.  6).  After  achieving  the  specific 
height/altitude,  they  with  the  aid  of  the  steering  devices  are 
inclir.ad  to  the  horizon  so  that  up  to  the  mcment/torque  of  the  end  of 
burning  slope  angle  to  the  horiy.on  would  compose 

epprnxi^ately/exeiriplarily  45®,  vhich  corresponds  to  maximum  flying 
distance. 


After  the  cessation/discor.linuation  of  the  work  of  engine 
ballistic  missiles  on  the  inertia  fly  to  the  target  as  ordinari- 
artillery  shell. 

Winged  ‘surface-to-surface* missiles  with  the  firing  to  the  long 
range  are  launched  just  as  long  range  ballistic  missiles,  but  upon 
the  atmospheric  entry  they  are  translated  by  equipment  for  the 
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control  in  the  shallow  glide  (Fig.  6).  Flight  in  this  trajectory 
considerably  increases  the  range  cf  cruise  missile*.:  in  comparison 
with  the  wingless  ones  (with  the  identical  characteristics  of  jet 
engines). 

Winged  surface-to-air  missiles  and  “air-to-air"  can  be  launched 
at  different  angles  to  the  horiaon. 

Page  ]6. 

Winged  missiles  begin  takeoff  from  reclining  guides  and  they  fly 
to  the  target  at  the  small  height/altitude  with  the  constantly 
operating  engine  as  ordinary  aircraft  (Fig.  6).  On  the  arrival  into 
the  target  area  the  shells  convert/transfer  into  the  steep  dive  at 
the  target  or  are  laid  with  the  aid  of  the  homing  systems. 

Foreign  specialists  consider  that  the  ballistic  missiles  possess 
che  serious  advantage  over  the  winged  missiles,  which  have  lower 
speed  and  flight  altitudes,  it  is  difficult  to  annihilate  them  during 
the  flight.  Therefore  they  can  be  intended  for  the  application  of 
surprise  strikes/shocks  on  the  important  objectives. 

With  any  flying  range  the  guided  missiles  must  have  the  high 
probability  of  hit.  This  is  achieved  by  applying  the  control  systems 
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on  which  completely  depends  the  accuracy  of  the  guidance  of 
rocket/missile  to  the  target « 

During  the  guidance  are  accomplished  tvo  technical  missions:  the 
output  of  rocket/missile  to  trajectory  and  the-  control  of  its  flight 
in  the  trajectories  which  ere  tightly  interlocked. 

The  accomplishment  of  the  first  mission  provides  the  correct  i 

orientation  of  rccket/missile  in  the  space,  and  on  the  solution  of 
the  second  depends  the  accuracy  of  the  guidance  of  rocket/raissile  to 
the  assigned  target. 
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Fig.  6.  Flight  paths  of  different  types  of  the  guided  missiles.  1  - 
ballistic  nisrile;  2  -  winged  missile?  3  -  winged  surface-to-surface 
missile;  AB  -  the  powered  flight  trajectory  of  ballistic  missile. 

Key:  (1).  Target. 

Pace  17. 


Because  of  this  the  process  of  guided-missile  control  to  the  target 
it  consists  of  two  consecutive  stages:  the  first  stage  -  start  when 
the  control  system  is  utilized  for  the  imparting  to  the 
rocket/mi  isile  of  the  specific  pcs it ion/s ituat ion,  which  males  it 
possible  to  derive  it  on  the  predetermined  trajectory;  the  second 
steps  -  appzc.rxh  in  process  of  which  the  rocket/missilo  approaches  a 
target  up  to  the  minimum  distance  for  tha  actuating  cf  war heed  and 
strikes  target. 
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All  these  problems  solves  the  control  system  which 
controls/guides  launcher  and  rocfcet/raissi  le  in  the  process  of 
preparat ion/trai.ning  for  the  firing  and  guidance  of  rocket/missile  to 
the  target. 

The  system  of  rocket  control  encompasses:  the  system  of  steering 
devices  of  the  firing  which  provides  the  process  of  firing  (target 
detection,  the  issue  of  target  designation,  the  guidance  of  launcher 
and  the  launching  of  rocket) j  the  system  of  the  instruments  of 
guidance,  which  ensure  the  specific  position/situation  of 
rocket/missile  in  the  space  relative  to  target  and  the  detachment  of 
the  necessary  flight  path  for  the  destruction  of  target;  the  control 
mechanism  which  is  accommodated  on  the  rocket/inissile  and  is  intended 
tor  output  and  retention  of  rocket/iaicsile  to  the  predetermined 
trajectory,  and  also  for  the  execution  of  the  groups  of  guidance 
system  in  the  case  of  duflecting  the  rccket/nissile  from  the 
programmed  trajectory  or  if  necessary  of  changing  the  path  of  its 
flight. 


Equipment  of  the  control  system  can  be  located  both  on 
rocket/missile  itself  ar.u  on  the  objective,  front  which  are  conducted 
the  starting/launching  of  roc^et/wissile  and  the  control  of  it  or 
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only  the  control. 

Depending  on  tactical  designation/purpose  the  rockets/missiles, 
the  conditions  of  its  flight  and  estimated  range  of  the  control 
system  are  divided  into  the  systems  of  preset  control,  remote 
control,  homing  and  the  combined  systems. 

During  preset  control  the  rocket/missile  is  guided  to  the  target 
by  means  of  the  instruments,  arranged/located  on  the  rocket/missile. 
The  flight  program  of  rccket/missile  to  steering  devices  is  assigned 
previously. 

This  control  system  can  be  carried  out  on  the  basis  of  the 
principles  of  autopiloting,  celestial  navigation,  inertial  systems, 
etc. 


Autopiloting  is  based  on  the  use  of  gyro  systems,  in  which  in 
proportion  to  the  deflection  of  rocket/missile  from  the  programmed 
trajectory  to  the  autopilot  are  introduced  signal-  corrections,  which 
eject  rocket/missile  to  the  calculated  trajectory. 

Preset  control  is  applied  mainly  for  guiding  the  ballistic 
medium-range  missiles  of  activity  and  long-range. 
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The  variety  of  the  system  of  preset  control  is  considered  the 
astronavigational  system  as  basis  of  which  is  assumed  the  principle 
of  navigation  on  the  celestial  bodies,  which  make  it  possible  to 
continuously  adjust  the  flight  path  of  rocket/missile. 

In  this  system  electro-optical  instruments,  which  are  located  on 
the  rocket/missile,  continuously  are  laid  with  the  aid  cf  the  highly 
sensitive  elenents/celis  at  one  or  at  two  celestial  bodies,  relative 
to  which  is  previously  designed  the  missile  trajectory. 

In  flight  of  rocket/missile  its  actual  place  is  compared  with 
that  previously  designed.  Kith  the  noncoincidence  of  actual 
pos  it  ion/s  it.uat  ion  with  the  estimated  cpcrate/wcar  the  corresponding 
mechanisms  of  the  control  system  and  rocket/rnissiln  returns  to  the 
predetermined  trajectory. 

Another  variety  of  the  system  of  preset  control  is  the  inertial 
system,  based  on  the  law  of  mechanics  according  to  which  any  change 
of  moving  the  body  under  the  activity  of  different  forces  is 
esccrted/tracked  by  accelerations. 

If  vo  measure  these  accelerations  in  different  circctions/nxcs, 
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then  it  is  possible  to  calculate  the  deflections  of  the  Hying  body 
from  straight  path  in  the  direction/axis,  in  vhich  vfts  mods  the 
measurement. 


In  the  inertial  system  to  the  platform  stabilized  in  the 
horizontal  plane  place  tvo  or  three  devices  (accelerometer),  that 
measure  the  acceleration  in  tvo  or  three  mutually  perpendicular 
planes.  Tvo  sccelerometers  measure  the  side  accelerations  and  give 
possibility  by  means  of  the  special  instruments  -  integrators  -  to 
determine  the  deflection  of  rocket/missile  with  respect  to  the 
height/altitude  and  the  direct  ion/c.;:  is.  The  third  accelerometer 
measures  the  accelerations  of  rochet/missile  along  the  trajectory  and 
makes  it  possible  to  determine  rate  and  passed  by  it  rcute/path.  The 
measured  deflections  enter  the  computer  which  develops  the  necessary 
aigsiol-  corrections. 

The  signal,  proportional  to  lateral  deflection,  after  entering 
to  the  autopilot,  will  act  on  control  surfaces  and  adjust  the  missile 
trajectory  of  relatively  given  or  .a . 

i 

1 

I 

The  advent ege  of  inertial  system  in  comparison  with  the 
astronnvigaticnrl  lb  s  in  the  fact  that  its  work  does  not.  depend  on 
the  condition  of  cloudiness  and  time  oi  days. 
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Abroad  they  consider  that  preset  control  of  rocket  flight 
provides  the  sufficiently  high  accuracy  of  incidence/impingement  and 
gives  the  possibility  to  strike  the  large/coarse  targets  (ports, 
best*,  city,  etc.),  v.'hich  uro  found  on  the  large  removal/distance  from 
the  place  of  missile  takeoff. 

The  advantage  of  preset  control  of  flight  consists  also  in  the 
nonsusceptibility  to  the  radio  interference,  created  by  enemy. 
Furthermore,  it  can  be  used  in  flight  of  rocket/missile  to  any 
distance  and  gives  the  possibility  to  launch  immediately  a  series  of 
rockets/missiles,  which  considerably  increases  the  probability  of 
hit. 

Remote  control  (control  at  a  distance)  can  be  broken  into  three 
systems:  beam  guidance  of  radar,  command  and  radio  navigational. 

Beam  guidance  of  radar  consists  in  the  fact  that  the 
rocket/nissile  is  field  in  the  narrow  beam  of  target-tracking  radar, 
which  is  simultaneously  the  station  of  the  observation  and  control 
(Pig.  ' ) . 

Equipment  fallouts  missile  heading,  without  giving  to  it  to  move 
out  the  cone  of  the  iv.y/bcar>,  and  thereby  it  lays  rocket/missile  at 


the  target. 


r>:  tryn- 


Fig .  7.  Guided-missile  control  on  the  ray/baam  of  radar. 

Page  20. 

Beat::  rider  guidance  system  is  applied  for  the  rocket  control  of 
class  "surface-to-air",  "air-to-air"  and  "air-surface",  but  most 
widely  it  is  utilized  for  guiding  the  AA  guided  missiles. 
Furthermore,  it  can  be  used  for  the  control  of  ballistic  missiles  in 
the  initial  sector  of  their  flight. 

The  rare?  of  this  guidance  system  does  riot  depend  on 
meteorologies!  conditions  and  is  estimated  distance  of  the  activity 

of  re dors. 


DOC  -  82052702 


PAGE  Jr? 


The  advantage  of  system  lies  in  the  fact  that  in  the  limits  of 
directing  beam  of  radar  it  is  possible  to  simultaneously  lay  several 
rockets/nissiles . 

Command  guidance  system  is  realized  by  means  of  the  groups, 
which  enter  from  the  command  post  to  the  instruments,  which  are 
located  on  board  the  rocket/missile.  This  system  is  utilized  for  the 
missile  targeting  of  near,  averags/mean  and  long-range. 

In  the  command  guidance  systems  special  equipment  or  operator, 
controlling  rocket  flight  and  movement  of  target,  transmits  by  radio 
or  wires/cables  of  signal-groups  which  are  received  as  the  radio 
receiver  of  rccket/missile  and  through  the  power  mechanisms  is 
activated  of  rudders,  guiding  roeket/missile  to  the  target. 

To  control  the  relative  position  of  rocket/missile  and  target  is 
possible  visually,  with  the  aid  of  the  optical  means/facilities, 
radiolocations  and  televisions,  moreover  the  selection  of  observation 
fc?cilities  is  determined  by  the  type  of  target  and  by  the  character 
of  its  movement. 


There  ore  many  varieties  of  command  systems,  but  for  all  them,  is 
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characteristic  the  presence  of  two  lines  of  cemmuni cat  ions  between 
the  command  post  and  the  rocket/missile.  One  line  of  communications 
is  intended  for  the  observation  of  the  movement  of  rccket/nissile 
relative  to  target,  another  -  for  the  transmission  of  groups  to  the 
rocket/missile  in  the  case,  fir  tree  rocket/missile  will  be  deflected 
from  the  calculated  trajectory  or  it  will  be  necessary  to  change 
flight  path. 

Guidance  system  on  the  wires/cables  is  considered  as  the 
simplest  command  system  and  it  is  applied  abroad  in  esse-nce  in  the 
antitank  missiles. 

In  this  system  the  data  about  target  position  and  i ocket/rcissile 
are  obtained  by  visual  observation.  Rocket/missile  is 
control. Led/guided  by  means  of  the  pulse  electrical  signals, 
trnnsmj ; ted  by  operator  with  the  aid  of  the  command  instrument  by  two 
thin  wi re;-/ cables ,  which  are  unwound  during  rocket  flight  from  the 
revolving  coil,  adjusted  on  the  rocket/missile  under  the  wings  {Fig. 
8) . 


Pago  21. 


Are  most  widely  used  the  radar  systems,  which  depending  on  a 
number  of  radars,  entering  the  system,  are  subdivided  into  the 


i 
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single-ray  ones  (with  one  l-adar)  and  the  double-beam  ones  (with  two 
radars) . 

[- 
L 

Single-ray  systenis  in  turn,  are  divided  into  two  forms:  for  the 
guidance  on  the  moving/driving  target  and  for  the  guidance  on  the 
stationary  target.  .  . 


( 


1 

L« 


During  the  guidance  on  the  moving/driving  target  one  and  the 
same  radar  simultaneously  follows  the  movement  of  target  and 
rocket/missile.  In  this  case  the  rocket/nissile  moves  over  the 
trajectory,  which  coincides  vita  the  line  command  post  -  target.  The 
ctarting/iaunching  of  rocket/missile,  capture  by  its  ray/beam  of 
radar  are  conducted  almost  just  as  with  beam  guidance  of  radar. 

The  position/situation  of  rocket/missile  relative  to  target  or 
central  axis  of  the-  roy/bsam  of  radar  is  determined  on  the  scope  of 
tracking  radar  of  target  and  rocket/missile. 

Targets  Data  from  tracking  reclar  and  i ockets/nissiles  come  into 
the  computer,  arranged/ located  on  the  o&rth/ground,  which  determines 
the  errors  in  the  flight  path  of  rocket/missile  and  develops  the 
appropriate  group-  sigr-ls,  transmitted  to  the  rocket/raissilc-  by 
transmitter  by  the  radio  link. 


« 
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This  system  is  utilized  in  the  surface-to-air  missiles  and 
"air-to-air* . 

With  the  firing  at  the  stationary  target  the  radar  operator 
follows  the  rocket/missile  from  the  moment/torque  of 
start ing/louaching  to  the  moment/torque  of  the 
cr:.s;  t ion/dir.  con  t imiation  of  the  work  of  engine,  continuously 
communicating  the  data  about  the  location  of  rocket/raissile  to  the 
computer  which  compares  the  flight  path  of  rocket/missile  with  the 
program  and  issues  steering  commands. 

Thi<»  system  ccn  be  used  for  guiding  the  ballistic  missiles  in 
the  initial  phase  of  trajectory  (Fig.  9). 


/  ? 


Fig.  8.  ccfcl-*  guidr-nce  cf  the  antitank  guided  missile:  1  -  optical 
instrument  of  obenr/ation:  2  -  cor-mand  steering  device. 


■t*v< 
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In  the  ballistic  missiles  the  computer  not  only  issues  steering 
conur.ar.da,  but  also  determines  the  moment/torque  of  the 
cessation/discontinuation  of  v.he  work  of  engine  that  it  is  very 
important  for  the  provision  cf  a  precis®  ir.cidence/impingement  of 
rocket/missile  into  the  target. 


In  t'ne  double-beam  system  are  utilized  tvo  radars:  one  tracks  a 
target,  another  -  after  the  rocket/missile. 


According  to  the  data  of  station  the  computer  determines  rate, 
height/rltitude  and  direction  of  the  motion  of  target  and  develops 
signal-  groups  tor  the  rocket  control  {Pig.  10). 


This  system  makes  it  possible  to  guide  to  the  target  only  one 
rocket/mistiie,  which  to  a  considerable  extent  decreases  the  kill 
probability  of  target. 


Double-beM":  system  is  utilized  for  guiding  the  "surface-to-air* 
missiles  ("ship-tc— air") . 


I 
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Monitoring/checking  of  the  movement  of  rocket/missile  relative 
to  target  can  be-  realized  by  aid  of  television  equipment,  and  rocket 
control  on  the  radio  links. 

In  this  guidance  system  are  a  construction,  which  transmits  to 
the  command  post  the  image  of  target  and  of  its  surrounding  terrain, 
and  construction,  reproducing  image  on  the  television  screen. 

Operator,  controlling  target  on  the  screen  end  sending  to  the 
rocket/missile  of  a  signal-group,  lays  it  at  the  target. 

This  system  is  applied  for  the  guided-raissile  control  of 
different  classes  on  the  targets  whose  location  is  changed  or 
accurately  unknown. 
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Fig.  9.  Schematic  of  beam  riding  missile  guidance  in  the  initial 
trajectory  phase. 

Key:  (1).  Plane  of  direction  of  flight.  (2).  Target.  (3).  Control 
station.  (4).  Launch  pad.  (5).  Transmitting  station. 

Page  23. 

The  dependence  of  the  work  of  television  system  on  the  weather 
conditions  and  illumination,  and  also  the  low  range  decrease  the 
effectiveness  of  its  use/application. 

As  the  overall  dc-f ici cricy/lack  in  all  command  systems  is 
considered  the  absence  of  concealment  and  susceptibility  (except  wire 
system)  to  th®  effect  of  the  radio-  and  radar  clutter,  created  by 
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Radio-navigation  system  also  makes  it  possible  to  control/guide 
rocket/missile  at  a  distance,  moreover  rocket/missile  is  guided  to 
the  target  in  accordance  with  the  predetermined  program  and  on  the 
signals  of  radio  navigational  guidance  stations. 

In  this  system  several  of  ground  stations  transmit  signals,  and 
the  receivers  of  rocket/missile  with  the  automatic  guidance  equipment 
measure  the  difference  in  the  time  between  the  receptions  of  the 
signals  of  these  stations  and  convert  findings  rockets/missiles  into 
the  data  about  the  position/situation.  Then  these  data  are  compared 
by  automatic  equipment  of  rocket/missile  with  the  estimated  ones  and 
the  manufactured  signal-  corrections  give  rocket/missile  to  the 
predetermined  trajectory. 
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Pig.  10.  Command  double-beam  guidance  system  of  the  guided  missile. 

Key:  (1).  Target-tracking  radar.  (2).  P.adio  set  of  delivery  of 
commands.  (3).  Computer.  (4).  Missile-tracking  radar. 

Pace  24. 

Radio-navigation  system  can  be  used  for  the  guided-missile 
control  of  long-range. 

Homing  usually  is  utilized  in  the  final  phase  of  flight  of 
rockct/mi&sile  for  on  increase  in  the  probability  of  hit  and  it  makes 
it  possible  to  fi.ro/shoot  at  the  low  and  maneuvering  targets. 


.  ** 


■4 
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Homing  is  provided  by  special  construction  -  the  homing  device 
(Fig.  11),  arranged/locatcd  in  the  rocket/missile  which  works  on  the 
thermal,  the  rad3r,  the  optical  or  any  by  friend  principle. 

At  present  are  distinguished  three  methods  of  the  homing: 
passive,  active  and  serai-active. 

The  passive  method  of  homing  is  based  on  the  principle  of 
perception  with  sensing  element  of  the  homing  device  of  the 
rocket/missile  of  one  or  the  other  physical  field  of  the  target: 
thermal,  electromagnetic  ( radio  waves ) ,  light,  etc. 

The  instruments  of  homing  fix/record  the  bearings/angles  between 
the  directions  of  the  motion  of  rocket/rissi le  end  target,  and  by 
means  of  the  control  surfaces  rocket/missile  is  guided  to  the  target 
-  the  radiation  test  of  physical  field. 

Active  method  is  based  on  the  use  of  a  radiolocation. 

Rocket/ni rsile  has  miniature  radar  which  emits  radio  waves  into 


the  specific  sector/arc  of  space  in  front  of  the  rocket/nissile. 


Page  25. 

Upon  the  appearance  of  .a  target  in  this  sector/arc  the  pulse 
reflected  from  it  is  received  cs  the  receiver  of  station  and,  acting 
on  control  surfaces,  it  lays  rocket/nissile  at  the  target  (Fig.  12). 

Se:ui-active  method  is  also  based  on  the  use/application  of  a 
radiolocation,  but  rockct/missile  does  not  have  a  station.  On  it  is 
located  only  the  receiver.  However ,  target  is  irradiated  by  radar, 
arrargcd/locatcd  on  the  earth/ground. 


The  pulse  reflected  from  the  target  is  received  as  the  receiver 
of  homing  device  that  it  lends  to  the  operation  of  control  surfaces 
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and  tha  guidance  of  rocket/missi le  to  the  target. 

For  tha  provision  of  sufficient  probability  of  hit  at  the  long 
range  of  firing  are  applied  the  combined  control  systems. 

The  combined  control  system  cncornsssss  different  systems,  for 
e,;r.iplo:  preset  control,  and  hominy,  remote  control  and  honing,  etc. 

Preset  control  in  combination  with  the  homing  more  frequently  i 
applied  in  the  guided  surface-to-surface  missiles,  remote  control 
with  the  horning  -  in  the  "surface-to-air*  missiles  and  "air-surface” . 

The  use  of  the  combined  control  systems  makes  it  possible  to 
obtain  the  high  accuracy  of  incider.ce/impingcmer.t  with  the  firing  at 

the  cor.  11  rir.e  and  noving/driving  tor-gats. 


From  the  combat  characteristics  of  the  guided  missiles  examined 
it  is  evident  that  tha  effectiveness  of  the  damoge/def eat  of 
surfcce/y round,  sir  and  voterborno  forgets  by  the  guided  rds*5  leg.  c«i 
he  very  high,  in  thin  case  the  ciisv.ance  of  their  activity 
considerably  exceeds  the  ranges  of  the  existing  artillery,  torpedo 
and  air  weaponry. 


r:  i. 


For  this  reason  to  the  improvement  end  creation  of  the  guide-:! 
ilcs  is  at  present  paid  very  considerable  attention. 
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COhTPMPOllAP.Y  GUI DID  OTu^dTlJ^'MI SS I LE . 

In  spite  of  the  immense  diversity  of  the  guided  missiles, 
crested  at  the  present  time,  they  all  have  gcneral/co.nmon/total 
structural  el erren ts/cells . 


Construct ; on/d es ion  and 
elf.m  ents/cel is  d spend  on  the 
rocket/missi le,  in  this  case 

Ctr 

be  different,-  rr*a  guidid  miss 


technical  characteristics  of 
tactical  dus  i  gnat  ion. -'purpose  of 
their  location  in  the  missile  body  can 
ilo  it  consists  of  the  body 


(glidor/nirf ramo  of  the  specific  aerodyn- 


ic  design) ,  varhead  with 


the  fuses,  airborne  guidance  system,  supplies  of  power  and  engine 
i  ns  t  a  1 2  r.  f.  j  o rt  \ P  i  g .  13). 


Ail  elcuents/cells  of  the  guided  missile  must  perform  strictly 
in  concord,  ncccmplishing  the  task  assigned  to  the  rocket/.ois-sile. 


As  the  critical  el  errant /cell  of  the  guided  missile  is  considered 
the  guidance  cjstrm,  on  accuracy  and  reliability  of  work  of  which 
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for  to  supply  with  its  largo  and  heavy  wings,  which  create  lift. 
Therefore  with  an  increase  in  the  velocities  the  sizes/dimensions  of 
wings  decrease,  and  in  ballistic  missiles  wings  generally  are  absent. 


The  mutual  disposition  of  rudders  and  wings  and  their  quantity 
can  be  different.  In  cruise  missiles  mo**e  frequently  is  utilized  the 
cruciform  four- wing  general-arrangement  diagram,  which  encompasses 
four  mutually  perpendicular  wing  and  four  mutually  perpendicular 
planes  of  the  tail  unit. 


Depending  on  by  what  surfaces  is  controlled/guided 
rocket/missile  and  in  what  place  they  are  arranged/located,  are 
distinguished  three  aerodynamic  designs  of  the  guided  missiles  (Fig, 
Vi):  diagram  the  "guided  tail  assembly",  or  the  normal  aerodynamic 
design  vhc-re  the  wings  are  arranged/located  m  front  of  the  rudders; 
the  diagram  of  "canard4,  in  which  the  rudders  are  arrangsd/located  in 
front,  cf  the  wings;  diagram  the  "guided  wing",  where  the  wings  and 


rudders  perform  the  role  of  control  end  lifting  surfaces,  i.s.,  they 
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Fig.  13.  The  exemplary/approximate  schematic  of  the  layout  of  the 
guided  winged  missile  "Regulus  II":  1  -  radar  fairing;  2  -  equipment 
of  ho-iing  system*  3  -  antenna  deflector  of  homing  system;  4  and  10  - 
equipment  for  the  control;  5  -  warhead  (explosive  charge);  5  -  fuse; 
7  -  fuselage  (body);  8  -  fuel  tank;  S  -  wing;  11  -  march  turbojet 
engine;  12  -  rudder;  13  -  jet;  14  -  the  auxiliary  mechanisms  of 
engine;  15  -  booster  engine;  15  -  air  intake. 
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The  diagrams  examined  can  be  used  both  in  of  the  aircraft  and  in 
the  cruciform  schematics  guided  missiles,  with  it  has  its  advantages 
and  def  ici'<?ncies/lacks. 

The  locket/micsile  of  cruciform  diagram  is  controlled/guided  in 
two  mutually  perpendicular  planes,  moreover  the  control  in  each  plane 
been  independent.  In  order  to  turn  the  rocket/inissile,  which  has 
aircraft  configuration,  necessary  to  simultaneously  and  in  concord 
turn  it  around  the  longitudinal  axis  (to  incline),  and  only  after 
this  it  is  possible  to  change  the  direct  ion/axis  of  flight  in  the 
required  plane,  which  considerably  complicates  rocket  control  at  high 
velocities  cf  flight. 


Aircraft  configurations  more  frequently  ere  utilized  for  the 
*surface-to-i.ur£ ace* missiles  ( "ship-to-ship"  ) . 


Crucifo!.’  diagram  allows  for  the  gairleu  missiles  et  the  high 
velocities  to  accomplish  rapid  maneuvers  in  the  horizontal  and 
vertical  planes,  in  connection  with  which  this  diagram  most 
e/ti  n -lively  it  is  ured  in  the  **ur f ace- to-a i r* miss i  las ,  "air-surface" 
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and  "air-to-air". 

Foreign  specialists  indicate  that  in  the  accuracy  of  the  control 
the  cruciform  and  aircraft  configurations  barely  differ. 

Ballistic  missiles  do  not  require  for  their  flight  of  support  in 
air;  therefore  they  do  not  have  wings. 
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Fig.  14.  Aerodynamic  designs  cf  the  guided  Kiss  lies:  a)  the  "guided 
tail  c.rzQT.&l-**  ;  b)  "canard";  c)  the  "guided  wing". 


The  uaiority  of  their  trajectory  they  fly  as  ordinary  artillery 
shell,  and.  wir.qs  would  only  impede  their  movement. 


This  ir.  why  ballistic  c.issilcn  have  the  extended  cylindrical 
body  with  tl:;-  pointed  none  section  and  KOitetir'rs  srttll  tail  unit  for 
the  stabilization  of  flight  (Fig.  27). 


ballistic  missiles  arc  controllcd/guicea  by  air  or  vanes,  and 
also  by  a  change  in  the  position/s  it cat  ion  of  engine  relative  to  axis 
ci  rochet,  for  which  the  engines  are  c-st  .blished/ installed  in  the 
.rp  -cinl  qimlal  suspensions..  Vanes  ore  orranged/locoted  in  the  gas  jet 
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Furthermore ,  for  the  rotation  of  rcckets/missiles  can  be  used 
the  rotary  chamber s/cameras  of  the  booster  engines  which  accommodate 
on  each  side  of  rocket / :i\ i  s  s  i  1  e .  After  the  rotation  of  rocket/missile 
rotary  chambers/camcras  are  dropped. 


The  warhead  of  the  rocket/nissile  with  the  fuses  is  intended  for 
the  execution  of  basic  combat  mission  -  the  destruction  of  target. 

V,’ ar heeds  can  be  basic  and  auxiliary  designation/purpoc-e. 


The  warheads  of  the  basic  designat icn/purpose  include  the 
warheads  of  high-explosive,  fragmentation,  armor-piercing  and 
cumulative  effect,  etc.,  to  the  auxiliary  ones  -  illuminating,  smoke, 
.. g i t a t i o n n  1 ,  etc. 

The  guided  missiles,  intended  for  the  damage/def eat  of 
surf  a  cr- /ground,  surface  and  underwater  targets,  bear  the  warheads 
mainly  of  high-explosive  effect  vith  the  charges  of  conventional 
explosive  or  vith  the  nuclear  charges.  Furthermore,  can  be  used 
warheads  of  the  armor-piercing,  chemical  and  cumulative  effect. 

In  the  guided ‘'air-to-r.urfrc'"  missiles ,  "surface-to-air*  and 
“c ir-to-atr*  are  utilised  fragmentation,  rJS  fragmentation, 
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f ragmentotion  incendiary  or  nuclear  warheads. 

Ballistic  missiles  in  essence  have  high-explosive  warheads  with 
the  ordinary  or  nuclear  charges. 

The  warheads  of  high-explosive  effect  strike  targets  with  the 
shock  wave,  which  is  formed  during  the  burst.  They  consist  of  the 
steel,  body,  the  explosive/bursting  explosive  charge,  fuses  and 
booster  charges,  which  use  for  the  reliability  of  the  activity  of 
warhead  (Fig.  15). 

Page  30. 

The  warheads  of  AA  guided  missiles,  intended  for  the 
d.er.uge/def cat  of  the  aerial  targets,  during  the  burst  give  a  largo 
number  of  lethal  fragments  whose  kinetic  energy  depends  on  their 
weight  and  velocity  of  rendezvous  with  the  target  (Fig.  15). 

Warheads  of  the  cumulative  effect  are  based  on  the  use  of  the 
directional  effect  of  burst.  In  the  explosive  charge  of  warhead 
notched,  covered  with  the  metallic  facing  which  during  the  burst 
forms  the  metallic  jet,  which  moves  at  a  velocity  more  than  10000 
m/s.  Because  of  the  high  kinetic  energy  the  jet  breaks  through  the 
heavv  armor. 
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Such  warheads  are  commonly  used  in  the  rockets/n.issiles  for  th 
destruction  of  the  armored  targets. 

Warheads  with  the  atomic  charges  are?  based  on  the 
self -developing  fission  chain  reaction  of  the  atomic  nv.clei  of  some 

el  ;-'uenti?/cells. 


DOC  *  82052703 


PAGE 


§r 


4  J  5 


»•'*.'  iii*  .  *  ‘  •  •■='.!} 

i.  . ...  -•;*  -.  .  :  .  ......  r- : j 


j.  -  '  '  • 

_ ^ - •  V  .*■  -  .‘-  v:  •'  _  '•  *■*■:  jr.±  - 

a 


Fig.  15.  The  exumpl ary/approx imote  diagrams  of  the  warheads:  a) 
ballistic  missile  (V-2  ):  1  -  body?  2  -  point  detonating  fuze;  3  - 
explosive  charge;  4  -  base  fuze;  5  -  supplementary  fuse;  b)  the 
surface-to-air  missile;  1  -  body;  2  -  explosive  charoe;  3  -  finished 
fragments;  4  -  eyepiece  for  the  fuse;  5  -  the  booster  charges. 
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As  cun  be  seen  from  communications/reports  to  the  foreign  press, 
as  the  explosive  atomic  substance  (atomic  fuel)  abroad  are  applied 
urnnium-235,  uran ium-233  and  plutonium  235. 


In  order  to  produce  burst,  is  necessary  atomic  substance  with 
the  specific  critical  mass  (Fig.  15),  i.e.,  such  quantity  of 
fissionable  material  with  which  the  nuclear  reaction  becomes 
self-sustaining. 


In  the  warhead  at  certain  distance  from  each  other  places  two 
Masses  of  atomic  substance,  each  of  which  is  less  than  the  critical, 
but  in  the  sum  they  give  the  critical  mass  (it  is  more  precise, 
somewhat  rore  than  critical). 


With  the  rapid  ccrbinat ion  of  these  masses  occurs  the  burst.  The 
process  of  burst  proceeds  virtually  instantly  (for  the  milliseconds). 


The-  energy,  which  is  isolated  during  the  atomic  explosion,  into 
hundreds  of  thousands  and  millions  of  times  exceeds  energy  isolating 


A. 
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dvtvin-  the  burst  of  the  conventional  explosives,  undertaken  in  the 
same  quantity.  Atomic  explosion  is  escorted/tracked  by  powerful/thick 
shock  wave,  intense  luminous  radiation  and  penetrating  radiation.  The 
remainders/ residues  of  the  products  of  burst  are  the  radioactive 
materials,  which  biologically  affect  the  human  organism. 

Besides  the  warheads  with  the  atomic  charges,  there  are  warheads 
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Fir.  16.  The  exemplary/ approximate  schematic  of  the  construction  of 
the  aacnic  bcich:  1  -  detonator;  2  -  charge  of  conventional  explosive; 


3  -  atonic  charge;  -J  -  neutron  reflector;  5  -  shell;  6  -  destructor 


mechanism  of  detonators. 


Such  charges  include  the  hydrogen  charge  during  burst  of  which 
nuclear  energy  is  freed  as  a  result  of  the  nucieation  of  helium  from 
the  hydrogen  isotopes.  This  reaction  can  occur  only  at  very  high 
temperatures  (several  million  degrees). 


basic  nuclear  substance  can. 
tritium.  The  nuclear  reaction  of 
in  several  million  degrees,  that, 
or din  try  atomic  charge,  which  is 
hydrogen  chc rge . 


be  t.h-  mixture  cf  deuterium  vith 
mixture  is  caused  by  the  temperature 
is  formed  during  the  burst  of  the 
in  this  case  detonator  for  the 


As  the  basic 
used  also  hydride 


nuclear  substance  in  the  hydrogen  charges  can  be 
of  lithium  (the  chemical  compound  of  heavy  hydrogen 
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-  deuterium  with  lithium)  whose  thermonuclear  fusion  appears  at  a 
temperature  of  30-40  min.  decrees. 

The  power  of  atomic  charges  is  determined  by  a  quantity  of 
intranuclear  energy,  which  is  freed  during  the  atomic  explosion.  This 
power  they  estimate  by  the  TOT  equivalent,  i.e.,  compare  the  power  of 
atomic  explo_ion  with  the  power  of  trotyl,  undertaken  in  the  sane 
quantity . 

If  the  power  of  ordinary  atomic  charge  is  equal  to  the  explosive 
force  of  tens  and  hundreds  of  thousands  of  tons  of  trotyl,  then  the 
power  of  thermonuclear  charge  is  equated  the  power  of  several  million 
tens  of  trotyl. 

From  the  com .unicationn/reports  to  the  foreign  press  it  is 
evident  that  the  guided  "surf ace-to-surf ace’Viissi les  near  activity 
have  warhead  by  the  weight  of  300-700  kg  (antitank  3-5  kg), 
ave r.--go/mnnn  and  long- ranges  -  to  1000  kg  and  more  than,  there  of 
c  1  r> "surface-to-air"  -  20-150  kg;  "air-to-air"  -  10-30  kg. 

For  the  Masting/detriment  of  the  warhead  of  the  rocket/nissile 
at  required  point  in  the  trajectory  or  upon  the  encounter  with 
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Using  the  method  of  activity  in  target  the  fuses  are  subdivided 
into  the  strike  ones,  the  remote/distance  ones  and  the  noncontact 
ones;  on  the  point  of  connection  with  the  warhead  -  to  the  head  ones, 
the  bottom  ones  and  the  lateral  ones. 


.Impact  fuses  opsrate/vear  with  the  impact  against  obstacle, 
reir.ote/distance  -  at  a  given  moment  in  time  or  at  the  assigned 
distance  of  rocket/missile  from  the  places  of  start,  noncontact  -  are 
automatic  during  the  approach  of  rocket/missile  with  the  target. 

Proximity  fuses  according  to  the  operating  principle  are  divided 
into  the  radar  ones,  the  optical  ones,  the  acoustic  ones,  the 
magnetic  ones,  etc. 
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For  the  combat  guided-missile  units  most  frequently  are  applied 
radar  proximity  fuses  (VT  fuzes)  (Fig.  17). 

The  operating  principle  of  the  radar  fuse  is  the  same  as  the 
operating  principle  of  radar,  ir  the  fuze  body  are  installed  the 
miniature  transmitting  and  radio  receiving  stations  with  the:  power 
supply.-  Usually  stations  have  one  antenna,  which  's  simultaneously 
transmitting  and  receiving. 
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During  the  starting/launching  of  rocket/missile  (or  on  the  group 
from  the  instrument  board)  is  actuated  the  supply  of  power  of  fuse 
and  radio  wave  they  begin  to  be  emitted  into  the  surrounding  space. 

Upon  the  appearance  in  the  zone  of  action  of  the  fuse  of  target 
the  signal  echo  from  it  is  recorded  the  signal,  which  is  amplified  in 
proportion  to  the  approximat ion/approach  of  target. 

At  the  designed  moment/ torque  when  the  rocket/missile  flies  near 
the  target,  signal  achieves  this  force,  which  activates  of  fuse  and, 
therefore,  the  burst  of  charge. 

The  activity  of  photoelectric  proximity  fuzes  is  based  on  the 
use  of  therr.’.i  (infrared)  target  emanation  (Fig.  17). 

Fuses  of  such  type  consist  of  the  lens,  transparent  for  the 
infrared  rays,  the  photocell,  arrsnged/located  in  the  focus  of  lens, 
amplifier  circuit  and  squib. 

During  tho  approach  of  rocket/missile  with  the  target  the  latter 
comes  into  view  cf  fuse,  the  intensity  of  the  radint ion/cmitsion, 
which  strikes  by  the  photocell,  sharply  is  changed,  in  the  circuit  o 
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amplifier  appears  the  impulse/momtntum/pulse  of  photocurrent,  which 
activates  of  squib  and  blasting/cietriment.  of  charge. 

All  guided  missiles  have  the  airborne  guidance  system,  which 

uses  for  the  retention  of  rocket/missile  in  the  predetermined 

trajectory  and  the  rocket  control  on  the  groups,  which  come  from 

« 

guidance  system.  Furthermore,  it  provides  in  flight  stability  and 
maneuverability  of  rocket/missile. 

Between  the  control  mechanism  and  the  guidance  system  must  be 
ccmmunicat ians/connect  ion,  since  on  their  work  depends  the  accuracy 
of  the  guidance  of  rocket/missile  to  the  target. 

Airborne  guidance  system  according  to  the  operating  principle 
relates  to  the  automatic  control  systems,  since  it  automatically 
controls/guides  the  position/situation  of  missile  body  in  flight. 
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Onboard  equipment  consists  of  antenna,  construction  for  the 
rectpticn/aethcd  of  groups  and  onboard  radio  transmitter,  which  is 
transceiver.  Furthermore,  into  onboard  equipment  enter  measuring 
(sensing),  amplifier-converter  and  executive-power  elements,  which 
use  for'  the  direct  control  of  rocket  flight. 
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Sensing  elements  (gyroscopes,  accelerometers,  etc.>)  determine 
the  real  posit  ion/s  Hunt  ion  of  rocket/r.issile  and  issue  the  signals, 
necessary  for  processing  the  control  commands. 

j 


a 

Fig.  17.  The  proximity  fuses:  a)  the  diagram  of  an  English  VT  fuze  of 
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the  type  V-T;  1  -  antenna;  2  -  wax  filling;  3  -  plastic  head;  4  and  5 
-  coil  of  antenna;  6  -  radio  tranrmitter  and  receiver;  7  -  dry 
battery;  8  -  cylinder  with  electrolyte;  9  -  safety  device/fuse;  10  - 
self-destructor;  11  -  detonator;  b)  the  schematic  of  the 
photoelectric  proximity  fuze:  1  -  lens;  2  -  photocell;  3  -  amplifier; 
4  -  squib. 
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These  signals,  intensified  and  converted,  through  the  actuating 
elements  act  on  rudders  so  that  after  the  rotation  of  rocket/missile 
the  error  signal  disappears  and  rocket/missile  moves  in  the  assigned 
direction/axis. 

The  thrust,  necessary  for  the  realization  of  rocket  flight, 
creates  engines. 

Basic  parts  of  any  rocket  engine  are  combustion  chambers  and  jet 
(Fig.  18  and  19).  Combustion  chamber  serves  for  the  creation  of  the 
conditions  for  the  effective  combustion  of  fuel/propellant,  i.e.,  the 
transformation  of  chemical  energy  of  fuel/propellant  into  thermal 
energy  of  gas.  Combustion  gases  are  expanded  in  the  nozzle  channel 
ar.d  ensuo/escope/f low  out  into  the  environment  at  a  high  speed, 
causing  the  reaction  force  (thrust)  of  engine. 
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Jet  engines  in  contrast  to  other  heat  engines  are  the  engines  of 
forward  reaction,  since  they  directly  create  reaction  force  by  the 
rejection  of  the  mass  of  substance  (gases). 

With  the  combustion  of  fuel/propellant  in  the  combustion  chamber 
is  formed  a  large  quantity  of  gases,  heated  to  high  temperatures 
(3000-3500° ) ,  the  gas  pressure  within  the  chanber/camera  in  this  case 
rises.  As  a  result  of  pressure  difference  in  the  combustion  chamber 
and  in  the  environment  occurs  the  outflow  of  gases  behind  the  jet. 

According  to  the  law  of  conservation  of  energy  with  an  increase 
in  the  rate  of  flow  the  pressure  in  ;he  flow  decreases.  Therefore  in 
those  places  vhere  the  rate  v/ill  be  more,  pressure  will  prove  to  be 
less,  and  vice  versa. 

Net  force,  which  appears  due  to  the  nonuniformity  of  the 
distribution  of  pressure  on  the  internal  surfaces  of  the  combustion 
chamber  and  jet,  and  will  be  reaction  force.  The  amount  of  this  force 
proves  to  be  the  greater,  the  greater  the  gas  flow  per  unit  time  and 
the  greater  the  exhaust  gas  velocity. 

Consequently,  jet  engine  -  this  is  the  heat  engine  in  which  the 
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chemical  energy  of  f uel/propellsnt  with  its  combustion  in  the 
chamber/camera  is  converted  into  thermal  energy  of  gases,  arid  the 
latter  -  into  the  kinetic  energy  of  the  outflow  of  gas  jet  behind  the 
jet,  due  to  what  is  created  the  reaction  force. 

By  fuel/propellant  is  understood  any  substance,  which  is  the 
energy  source,  which  can  be  converted  into  the  thermal.  Is  at  present 
applied  mainly  the  chemical  fuel/propellant,  which  exhibits  its 
thermal  properties  during  the  usual  chemical  reactions  -  during  the 
burning . 
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Besides  this,  for  the  rocket  engines  are  developed/processed  the 
projects  of  the  use/appl icaf.ion  os  the  fuel/propellant  of  the  atomic 
f uels/propsllants ,  in  which  is  utilized  thr-  heat  of  thermonuclear 
fusions. 


Chemical  fuel/propellant  consists  of  one  or  two  units  - 
components.  Each  of  the  components  can  be  uniform  or  consist  of  the 
mixture  of  the  substances,  which  play  identical  role  in  the  reaction. 
In  bipropellants  one  component  -  combustible;  by  another  -  oxidizer; 
in  the  monopropellant  (for  example,  powder)  combustible  and  oxidizer 
they  are  located  in  one  substance. 
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Oxidizer  is  called  the  chemical  substance,  which  contains  in 
itself  a  sufficient  quantity  of  active  oxygen  or  another  any 
oxidizing  element/cell,  necessary  for  combusting  the  fuel. 

Fuel/propellant  can  be  both  the  solid  and  liquid. 

According  to  the  form  of  fuel/propellant  the  rocket  engines  of 
the  guided  missiles  are  divided  into  the  workers  into  the  solid 
propellant  (RDTT  [solid-propellant  rocket  engine],  powder  -  PRD)  and 
the  liquid  ones  (ZhRD  [liquid  propellant  rocket  engine]). 

The  engines  of  the  guided  missiles  can  be  independent  of  the  air 
medium  (rocket)  and  dependent  (air-breathing). 

Rocket  engines  work  on  the  fuel/propellant,  which  contains  in 
itself  the  reserve  of  fuel  and  oxidizer  on  board  the  rocket/missile; 
therefore  they  reliably  perform  in  the  rarefied  layers  of  the 
atmosphere.  Jet  engines  obtain  oxygen  necessary  for  the  fuel 
combustion  from  the  surrounding  air,  in  connection  with  which  they 
cannot  effectively  work  at  the  high  altitudes. 


During  the  selection  of  engines  for  the  guided  missiles  they 
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proceed  from  the  conditions  for  the  provision  of  the  necessary 
distance,  rate  and  flight  altitude. 


As  the  simplest  by  the  construction/design  ure  considered  the 
solid  propellant  rocket  engines  which  appeared  earlier  than  all 
existing  rocket  engines. 


In  the  engines,  which  vork  on  the  solid  propellant,  entire  fuel 
reserve  i'  accommodated  in  the  combustion  chamber;  fuel/propellant  is 
ignited  with  the  aid  of  electric  primer  (Fig.  1C). 


With  the  combustion  of  solid  propellant  (for  example,  powder)  in 
the  chamber/ camera  are  formed  the  gases,  which  have  temperature 
2000-2500°  C  and  creating  pressure  50-250  atm.  and  more,  which 
determines  the  high  rate  of  thoir  outflow  behind  the  jet  (2000  m/s 
and  more) . 

Solid  propellant  is  safe  in  the  inversion,  conveniently  in  the 
operation  can  be  stored  long  cimc-. 
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The  advantage  of  solid  propellant  engines  is  the  high  value  of 
the  ratio  of  reaction  force  to  the  initial  weight  of  engine.  This 
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engine  is  capable  to  report  to  flight  vehicle  for  the  short  time  the 
necessary  acceleration.  Besides  this,  the  solid  propellant  engines 
are  reliable  and  can  perform  in  the  vaems-m  and  under  water. 

To  deficiencies/lacks  in  the  solid  propellant  engines  are 
carried  low  ef f iciency/ccst-ef f ectiveness  due  to  the  low  colorific 
value  of  a  fuel,  short  operating  time,  difficulty  of  regulating  the 
thrust  level  in  the  time  according  to  the  assigned  law  and  dependence 
of  the  engine  power  rating  on  the  initial  temperature  of  powder 
cha-ge. 

The  engines,  which  work  on  the  solid  propellant,  are  applied 
both  as  the  booster  engines,  necessary  for  the  reduction  of  launching 
phase  and  rapid  dispersal/acceleration  of  rocket/missile  to  the 
normal  march  creed  at  which  basic  jet  engine  can  independently 
increase  rate  to  the  normal  value  and  as  the  sustainer  engines. 

After  the  framing  of  necessary  velocity  booster  engine,  or 
booster,  is  separated/liberated  from  the  guided  missile. 
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Fig.  18.  The  schematic  diagram  of  the  solid  propellant  rocket  eng  inti 
1  -  combustion  chamber  casing;  2  -  the  powder  cups;  3  -  electric 
primer;  4  -  jet. 
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Liquid  propellant  rocket  engines  can  create  the  thrust  to 
several  hundred  tons,  which  ensures  rocket  flight  up  to  the  large 
distances  with  the  enormous  velocity,  which  reaches  several  ten 
thousand  kilometers  an  hour. 


Liquid  propellant  rocket  engines  depending  on  the  fuel  feed 
system  into  the  combustion  chamber  are  divided  inr.o  two  groups  (Fig. 
lq):  engines  with  the  turbopump  fuel  feed  system  ( fuel/propeilant  is 
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supplied  v.'ith  the  aid  of  the  pumps)  and  engines  vith  the  pressure 
fuel  feed  system  (fuel /propellant  is  extruded  from  the  tanks  by 

cc:  .pressed  gar,). 


Work  liquid-propellant  engines  on  the  same  principle,  as  on  the 
solid  pi opellant.  Difference  consists  only  in  the  fact  that  in  the 
combustion  cbasibar  burns  the  fuel  /propellant ,  which  consists  of  the 
liquid  combust ible  and  liquid  oxidizer  which  continuously  are 
supplied  from  the  tanks  through  the  special  injectors.  Liquid 
propellant  rocket  engines  allow  more  accurately  than  powder,  to 
mu-roe  thrust  according  to  the  assigned  law  have  greater  operating 
t  ire  . 


Kain  disadvantage  in  all  liquid  propellant  rocket  engines  is 

:5.{.-ir  low  f-.fi  ic-icnuy/ccc-t-cffectivenesc ,  i."-.,  they  eatpond/com.ui.to  .« 
'm-y*  quantity  of  fuel /propellant  per  unit  of  the:  developed  thrust. 
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Fig.  15.  The?  schematic  diagram  of  rocket  engine  on  the  liquid 
propellent:  1  -  cylinder  with  the  compressed  gas;  2  -  pressure 
reducer;  3  -  oxidizer  tank;  4  -  fuel  tank;  5  -  fuel  pump;  6  -  pump 
drive;  7  -  oxidizer  pump;  9  -  valves,  which  control  the  supply  of 
fuel/propellant;  9  -  injector;  10  -  combustion  chamber;  11  -  jet;  12 
-  rocket  engine. 
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The  liquid  propellant  rocket  engines  exiiirincd  and  to  engines, 
since  they  can  work  at  any  height/alt ’ . tuda  and  under  water. 

There  is  another  type  of  liquid  propellant  rocket  engines  - 
nonautoncrr.ous.  They  include  jet  engines  (VPD),  in  which  one  of  the 
components  of  propellant  (oxygen)  is  taken  from  the  atmosphere; 
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therefore  there  engines  cannot  work  out  of  the  atmosphere . 

Thrust  in  jet  engines  is  createa  due  to  a  difference  in  the 
velocities  or  entering  the  engine  air  in  flight  and  the  flow  of  not 
gases  escape/ensuing  from  it. 

Combustion  chamber  pressure  of  V2JD  higher  than  atmospheric; 
therefore  for  the  feed  into  the  chamber/caaera  of  air  it  must  be 
preliminarily  pressed. 


The  constructions,  which  ensure  air  compression,  can  be  the 
dif fusers  vh  re  air  is  compressed  due  to  braking  of  incident  to  the 
engine  relative  wind,  or  the  compressors. 


The  engir.ts,  equipped  with  diffuser,  are  called  compressor  less, 
and  in  the  presence  of  compressors  -  compressor.  There  arc  compound 
encases,  which  combine  the  qualities  of  compressorless  and  compressor 
engines. 


Compressor less  engines  depending  on  the  combustion  conditions  of 
fucl/propeilr.nt  are  subdivided  into  the  direct-f lew/rsmjet  ones 
(I’VP.D),  Fig.  20)  and  fluctuating  (pulsajet  engines). 
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inailistic  missiles  engines  work  only  on  the  unit  of  the  trajectory 
(powered  phase). 


For  on  increase  in  the  flying  range  of  their  rockcrs/miss iles 
they  make  with  multistage  ones. 


Each  rtep/stage  bus  i cs  fuel/propel lent  and  engine.  On  the 
: tr -ts-ire  the  erpenai t ure  of  the  fuel/propellent  of  step/s tree  are 
st paratfr d/1  iberateo  from  the  basi  ■  rocket/missile  and  tr.e  engine  oi 
3  at  tor/lant  s tap/ stage  ejects  rjckct/nussilo  to  the  target. 


On  the  guided  missiles  for  operational  provisions  of  different 
tons  tract:.::.,;.,  ;  ud  i  ns  tr  umnntu  ,  Las  ici<_s  the  iv.sic  sources  ot  energy 
(starting  and  sustn  i  ..or  engines),  are  auxiliary  source:::  mechanical, 
*3 uctrcmeckanicai  and  electrochemical . 


1  si  tl:_*  . v. •  c’. if i' i c 1  e.r.ryy  a oictc"  working  reed i e.m/pr  *  pel  1  an t.  is 
the  coeipruc. u ..d  yus  (air,  nitrogen)  or  any  chemical  substance,  which 
uses  for  obtaining  the  gas,  which  rotates  turbine.  In 
••1  .•ctiX-'.u  C>.  -  ,i  tu  r.  c...-s  the  shaft  of  gos  turbine  is  connected  with 

: .  electric  C\ nt*1'  at  or  .  The  elect:  orheuical  erwroy  source  arc 
r  1 1/ri  in ;;  t  u  store:  a  br.t  t.cr  i  er./ccc’n.ou)  a  t  or?  (silver-r  v.c  and 
mercury  be  It tr i cs ) . 
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j  .guided  missiles  has  its  launchers  which  must 
of  rockets  so  that  they  reliably  would  strike 
iiuence  of  guidance  system. 

;d  with  the  constant  and  variable  angle  of 
:,ns  with  the  variable  angle  of  elevation  can  be 
;ri aonte.  1  plane  or  nonguiuing. 

;e  ballistic  miss  lies  are  applied  the  launchers 
with  the  constant  angle  of  elevation  of  50°. 

the  short-range  missiles  and  medium  range 
angle  of  elevation,  depending  on  firing 


.  the  moving  targets  are  applied  launchers  with 
'  f-vntic-rs ,  vhich  me  laid  in  the  horizontal 
rlos  of  focus  inq/i  no  *  t  ion  of  thus  ; 
cuinted  by  the  compute.-  cf  the  system  of 
i ring  on  t!>r  basis  of  ch  -  data  about  the 
a  .'-.ovtiaflit 


of  target. 
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For  the  above-ground  launchers  there  are  unlimited  possibilities 
in  the  creation  of  durable  and  convenient  constructions/designs . 
However,  snip  installation:;  must  satisfy  the  specific  ship 
conditions:  provide  launch  opportunity  in  notion  and  cn  the  tossing, 
have  a  minimum  weight  and  overall  sizes. 


Especially  complicated  for  the  .starting/launching  of  the  guided 
missiles  are  launchers  on  the  submarines  and  on  the  aircraft.  . 

On  the  submarines  the  utarting/lnunc.hing  of  the  guided  missiles 
can  be  conducted  both  in  the  surface  and  in  the  underwater 
pos i t i on/s i t  ua  t i on . 


Dur'ng  the  start. ir.g/launching  in  the  surface  position/situation 
the  rockets/missiles  are  acccm toasted  in  the  special  containers, 
r.rramjed/lccatcd  on.  the  hull  of  the  submarine  from  behind  of 
roon/house  or  before  it  (Kia.  2b). 


During  the  ntm ting/launching  in  the  underwater 
posit  ion/:;  i  tu.it  i  on  the  launchers  are  arr  ongvd/located  in  the  center 
section  of  the  beat  in  the  belov-decs  magazine  where  can  be  located 
10  guided  missiles  and  more  (Fig.  28). 


Launchers  on  the  aircraft  differ  from  surf  r.  cn/g  round  and  sh. 
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installations,  first  of  all,  in  terns  of  the  absence  of  the 
mechanisms  of  guidance.  The  necessary  line  of  fire  is  assigned  by  th 
rotation  of  aircraft. 

Airborne  launchers  usually  are  arranged/located  under  the  wings 
or  the  fuselage  of  aircraft  and  have  a  length  of  guides,  several 
times  less  than  surface/ground  installations. 

Work  for  creation  and  improvement  of  the  guided  missiles  at 
present  is  conducted  in  many  capitalist  countries.  The  greatest 
spread/scope  they  acquired  in  the  USA,  England  and  France.  Let  us 
examine  designs* ion/purpose,  construction  and  activity  of  the  most 
characteristic  cuidcd  missiles,  developed  ana  dcvelcped/processed  in 
these  countries. 


«•  iS  . 

Guided  sui face-to-r.urfac':.*missil iss  (ship-to-ship“ ) . 

Depending  on  the  fulfilled  problems  the  "surface-to-surface'' 
missiles  are  divided  into  three  group:;:  tactical,  operational  and 


straten i c . 
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The  tactical  missiles  include  the  rockets/raissiies  with  the 
tiring  distance  to  150  ura.  They  perform  on  the  field  of  battle 
directly  in  the  combat  formations  of  the  troops/forces. 

The  rockets/missiies  c.£  operational  assignat ion/purpoce  are 
utilised  in  the  interests  of  larce/coarss  trcop  formations  at  the 
distances  15G-1000  km. 

The  strategic  missiles  include  the  rockets/nissiles  with  the 
rang.,'  of  more  than  1000  Lm,  including  intercontinental. 

^ h groups  have  both  the  winged  missiles  and  ballistic 
missil  ur. . 

Winged  missiles  have  any  one  of  the  autonomous  control  systems. 
Sometimes  in  the  initial  sector  is  utilized  beam  rider  guidance 
system  of  radar  or  conmand  system;  in  the  sector  of  approach  - 
inert iai  or  nr.t roneviyat ional  system.  In  the  final  trajectory  usually 
is  utilised  active  or  passive  homing. 
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Ballistic  missiles  in  the  powered  flight  trajectory  are 
controlled/guided  one  of  the  forms  of  preset  control.  In  the  final 
phase  of  flight  of  rockets/missiles  in  the  principle  can  be  used  the 
honing. 

Guided  winged  short-range  missiles.  The  most  typical  guided 
short-range  missiles  are  antitank  missiles. 

In  the  USA  for  dealing  with  the  tanks  is  developed  the  guided 
missile  "Dart"  (Fig.  21).  Rocket/missile  has  cruciform 
arrangcd/located  wings  and  rudders.  Is  controlled/guided 
rocket/jaissile  on  the  vires/cables  on  the  basis  of  data,  obtained 
during  the  observation  of  it  into  the  optical  sight. 

Range  of  rocket/missiJe  -  to  4.8  km,  the  engine  of  povder. 

In  the  nose  section  of  rocket  is  placed  the  charge  of  cumulative 
effect,  in  the  tail  -  tracers  for  the  best  observation  cf  its  flight. 

Pock-t/r.issilo  is  launched  frem  the  installation,  installed  on 
the  motor  vehicle. 
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In  francium  for  dealing  with  the  tanks  is  created  the  guided 
missile  "Nrrd-52C0"  (Fig.  22).  Rocket/micsile  has  the  short 
cylindrical  body  with  the  pointed  nose  section  and  the  large 
cruciform  arranged/'located  wings  in  the  tail  section. 

Fane  43. 

It  is  controlled/guidcd  on  two  wires /c  "  os,  wound  around  the  coils 
which  are  arranqed/located  in  the  missixe  body.  Flight  speed  of 

rockut/jftissilo  -  about  05  m/s. 

In  the  nose  section  of  the  rocket/missila  is  located  the  charge 
of  cumulative  effect,  capable  of  opening  armor  in  thickness  to  400 
run. 


Rocket/m: ss lie  is  launched  from  the  installation,  installed  on 
the  motor  vehicle  or  arranged/located  on  the  earth/ground. 
P.ocket/wis.tile  is  accepted  fur  the  armament  not  only  in  France,  but 
also  in  Ur.  gland,  USA,  Italy,  Israel  and  T-.'estcrn  Cermnny.  During  the 
aggression  in  £‘g\pt  the  Israeli  troops/ forcer,  employed  these 
rockets/missiles  against  the  Egyptian  tanks. 


The 

rocket/].’. 


variety  of  rocket/missile  rHo:d-5200"  is 
in  silo  "r:ord-5210,!  which  also  is  launched 


the  more  advanced 
from  the  launcher, 
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installed  on  che  wo tor  vehicle. 

"Nord-5210"  -  multipurpose  rocket/nissile,  it  it  is  possible  to 
utilize  and  as  that  guided  of “air-to-surf ace" missile  end 
"air-to-air" . 

The  guided  short-ranga  missiles  include  American  rocknt/missila 
"Lacrosse"  (Fig.  23),  intended  for  the  tactical  fire  support  of 
ground  forces  and  marines. 
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rig.  21 . -Antitank  guided  missile  "Durt"  on  the  installation  for  the 
start  ins/launch ina,  installed  on  the  motor  vehicle. 


Pago  4  £i . 

Into  the  system  "Lac:osse“  enter  rocliet/missile  itself, 
i to  1  lot  icn  for  the  start ing/launching ,  installed  on  the  motor 
vesicle,  and  guidance  r-t'-'ii -.ent  which  ensures  the  high  accuracy  of 
incidtr.ee/ imp :  ngement  into  the  pinpoint  targets. 

Range  of  rockct/missile  -  to  30  km,  flight  speed  350  m/s. 

At  present  in  the  capitalist  countries  is  paid  considerable 
attention  to  the  creation  of  the  guided  short-range  missiles. 

In  France.-  for  fn  "do,  are  aevo icy-cd  several  guided  short-range 


ri 
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missiles  which  are  intended  for  the  damage/def eat  of  surfnee/ground 
end  waterborne  targets  at  a  distance  to  250  km. 

Guided  winged  missiles  cf  the  medium  range.  One  cf  the  first 
guided  mediur.  -range  missiles  of  activity  in  the  DC  A  was  winged 
missile  "Matador"  (Fig.  24),  by  whom  are  now  armed  many  units  and 
subunits  of  the  guided  missiles,  which  are  based  in  Europe  and  in  the 
Far  Tast. 


Winged  missile  is  curried  out  on  the  aircraft  configuration.  The 
length  of  shell  is  11.9  m,  the  diameter  of  the  body  1.37  m,  the  span 
of  vinos  7.9  n. 
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Launching  weight  of  shell  -  about  8600  kg,  is  laid  shell  on  the 
predetermined  course  with  the  aid  of  the  installed  on  it  electronic 
device,  which  accepts  steering  commands. 

On  the  submarine  the  shells  with  the  folded  wings  are 
accommodated  in  the  cylindrical  sealed/pressurized  hangar  behind  the 
roora/house  (Fig.  25). 

According  to  the  corjnunica.v.ion/report  for  the  foreign  press,  for 

i 
» 
i 

I 


the  surfacing  of  boat,  the  starting/launching  of  shell  and 
submerging/dive  of  boat  are  required  about  5  min. 
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Fig.  24.  Guided  winged  missile  “Matador*  on  the  n»obile  launcher. 

Page  4**. 

Guided  winged  missiles  of  long-range.  At  present  in  the  USA  are 
developed  several  ;yp«.s  of  winged  missiles  tnd  long  range  ballistic 
missiles  which  consist  as  arms  of  army,  navy  and  Air  Force.  The 
vinged  missiles  of  long-range  include  “Regulus  II“,  "SnaiJc"  and 
"Wavaho*,  moreover  "Snark"  and  “Navaho"  ere  intercontinental  shells. 

Winged  missile  "Regulus  II"  is  the  modification  of  shell 
"Regulua  I",  but  has  the  considerably  greater  flying  range  -  to  lf.00 
km  -  and  velocity  to  515  m/s. 
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Shell  is  leunched  with  the  aid  of  t vo  booster  engines  and  is  j 

control led/guided  by  radio  commands.  j 

■  i 

i  i 

>  i 

I  The  winged  missile  "Snark"  (Fig.  26)  has  the  march  turbojet  | 

I  engine,  which  ensures  cruising  speed,  close  to  the  speed  of  sound.  1 

Missile  operational  range  -  to  8000  km,  ceiling  -  somewhat  more  than  j 
18300  m.  ] 


The  length  of  shell  is  22.5  m,  the  span  of  wings  14.6  m. 


In  the  forward  fuselage  section  they  are  accommodated  the  charge 
which  can  be  ordinary,  atomic  or  thermonuclear,  and  the  station  of 
the  creation  of  electronic  jammings  of  enemy. 


In  the  middle  part  of  the  fuselage  are  located  tanks  with  the 


? 
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fuel/propellant  both  the  equipment  for  the  systjm  for  the  control  and 
the  guidance. 
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Fig.  25.  ConcJ usion/derivaticn  of  the  guided  winged  missile  "Regulus 
I ■  from  the  hangar  of  the  submarine. 
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Is  launched  shell  with  the  aid  of  two  booster  engines  and  is 
laid  with  the  aid  of  the  estronavigationai  and  inertial  control 
systezes  winged  missile  "Havaho"  it  can  bear  nuclear  charge  it 
possesses  the  range  of  ppprex  irately  80CO  kra.  Ceiling  30000  m,  flight 
speed  -  somewhat  more  than  1000  m/s. 

Is  controlled/guided  shell  by  astronavigational  system. 

As  the  most  terrible  weaponry  of  our  time  are  considered  the 
ballistic  missiles,  which  have  enormous  velocities,  distances  and 
flight  altitudes.  Equipped  with  nuclear  charges,  they  can  apply  to 
enemy  surprise  strike/shock  at  any  distance  from  the  place  of  start. 
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Foreign  military  specialists  assert  that  with  the  use  of  ballistic 
missiles  the  defense  of  any  country  becomes  improbably  difficult 
task. 

The  USA  began  to  conduct  works  on  the  creation  of  the  ballistic 
missiles  of  different  range  since  1916.  Within  this  time  were  created 
several  types  of  rockets/missiles. 

Like  winged  missiles,  ballistic  missiles  are  subdivided  into  the 
rockets/missiles  of  near,  average/mean  and  long-range. 
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Pig.  26.  Starting/launching  of  tha  guided  winged  missile  "Snack". 
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Ballistic  short-range  missiles.  The  most  widely  used  short-range 
missile  in  the  USA  is  rocket/missils  "Corporal*  with  the  range  to  120 
km  (Fig.  27). 

Rockets/missiles  is  long  cylinder  with  the  cone-shaped  nose 
section,  where  they  are  accommodated  charge  -  ordinary  or  nuclear. 
After  the  warhead  is  arrar.ged/located  the  equipment  bay  for  guidance. 

The  flight  control  of  shell  "Corporal"  in  the  initial  trajectory 
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phase  is  realized  with  the  aid  of  the  gu.'de  of  th>«  radio  beam  of 
radar  of  the  control.  After  engine  cutoff  the  shell  moves  over  the 
ballistic  trajectory  on  the  inertia. 

Rocket/missile  has  the  poverful/thick  liquid-propellant  engine, 
vhich  vorks  on  the  bipropellant. 

The  flight  speed  of  roeket/missile  several  times  exceeds  the 
speed  ot  sound. 

Meteorological  conditions  do  not  affect  the  use/application  of  a 
rocket/missile. 


l - - 


,%-C 1  •. 
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Fig.  27.  Ballistic  missiles. 


Key:  (1).  “Sergeant",  (la).  "Corporal".  (2).  Redstone".  (3). 
"Jupiter".  U>.  "Thor".  (5).  "Atlas". 

Page  50. 

Into  system  "Corporal"  enter:  rocket/missile  itself »  mobile 
launcher  and  radar  equipment  for  the  remote  control  by 
rocket/missile. 


Launcher  consists  of  self-propelled  trolley/cart  with  the 
construction  for  the  transportation  of  rocket/missile  and  starting 
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platform.  Trolley/cart  is  equipped  by  bulldozer  for  the 
alignment/ levelling  of  soil  under  the  starting  platform. 

The  rocket/missile,  fastened  to  the  carrier  beam  of 
trc'iiey/cart,  is  established/installed  on  the  starting  platform  in 
the  vertical  position  with  the  aid  of  hydraulic  jacks.  For  the 
prelaunch  examination/ inspect  ion  and  the  missile  preparation  for  the 
lav.nching/starting  is  a  special  motor  vehicle  with  the  long  hinged 
a rrcw/boom  which  concludes  with  small  area/site  for 
positioning/arranging  the  service  personnel.  Area/site  can  be  raised 
co  any  height/altitude  of  missile  body. 

There  are  the  modification  of  rocket/missile  "Corporal”  - 
"Corporal  E"  and  "Corporal  F",  the  characterized  by  mainly  the  larger 
range  (to  240  km). 

The  units,  armed  by  rockets/missiles  "Corporal",  are  brought  to 
the  battalions  each  of  which  consists  of  four  batteries: 
administrative-headquarters,  by  technical,  the  batteries  of  the 
starting/launching  of  the  rockets/missiles  and  control  by  them. 
Battalion  has  10  launchers. 

On  the  base  of  rocket/missile  "Corporal"  in  the  USA  is  created 
the  short-range  missile  "Sergeant"  (Fig.  27),  that  possesses  greater 
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accuracy  and  smaller  sizes/dimensions. 

Ballistic  medium-renge  missiles.  To  this  group  of  ballistic 
missiles  can  be  attributed  American  rockec/missile  "Redstone*  (Pig. 
27),  intended  for  maintaining  ground  forces  while  conducting  of 
offensive  and  defensive  operations. 

Range  of  rocket/missiie  -  to  320  km. 

Rocket/mirsile  has  the  long  cylindrical  body  from  the  aluminum 
alloy  with  the  liquid  propellant  rocket  engine,  which  works  on 
alcohol  and  liquid  oxygen. 

The  characteristic  feature  of  rocket/missile  "Redstone"  lies  in 
the  fact  that  its  conical  nose  section  in  which  is  accommodated 
ordinary  or  nuclear  charge,  can  be  separated/liberated. 

After  separation  from  the  missile  body  nose  section  is  guided  to 
the  target  with  the  ?.id  of  tlis  small  governors. 

Rocket  control  is  autonomous,  with  the  use  of  an  inertial 
system. 
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Organizational  unit  is  the  battalion,  which  consists  of  two 
batteries.  Each  battery  has  on  one  construction  for  t,he  launching  of 
rocnets. 

Long  range  ballistic  missiles.  These  rockets/missiles  are 
intended  for  the  accomplishment  of  strategic  objectives  for  the 
purpose  of  the  damage/defeat  of  the  deep  rears  of  enemy  by  nuclear 
charges. 

In  the  USA  at  present  is  conducted  extensive  work,  on  the 
creation  of  long  range  ballistic  missiles  for  the  army,  the  navy  and 
the  Air  Force. 

As  the  most  known  long-range  missiles  are  considered  "Atlas', 
"Jupiter",  "Thor",  "Polaris"  and  "Titan",  in  this  case  the  "Atlas" 
and  "Titan"  relate  to  the  intercontinental  rockets/missiles, 

Ballistic  two-stage  missile  "Atlas"  (Fig.  27)  is  developed  to 
order  of  Air  Force.  It  is  the  cylindrical  body  with  the  extended 
conical  nose  section,  where  is  accommodated  atomic  or  thermonuclear 
charge  in  weight  about  1360  kg. 
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In  the  tail  section  of  the  rocket/missile  on  the  gimbal 
suspensions  are  secured  three  liquid  propellant  rocket  engines,  that 
use  for  the  rocket  control  by  changing  the  direct ion/axis  of  the  axes 
of  engine  relative  to  axis  of  rocket.  These  deflections  of  engines 
are  developed  by  the  radar  control  system. 

Two  engines  (first  stage)  are  arranged/located  on  each  side  of 
missile  bodv.  the  third  engine  (second  step/.»tage)  -  along  the  axis 
of  rocket/missile.  As  the  fuel  is  utilized  special  composition,  as 
oxidizer  serves  liquid  oxygen.  During  the  starting/launching  work  all 
three  engines,  after  180  s  the  work  of  first-stage  engines  ceases  and 
they  are  separated/liberated  from  the  rocket/missile. 

The  length  of  rocket/missile  is  26.4  m,  the  diameter  of  the  body 
3.05  m,  launching  weight  of  115-118  t.  Range  of  rocket/missile  -  to 
10190  km,  the  o^ximum  speed  of  flight  7100  .r./s  (27750  km/h). 

Eali’.stic  missiie  "Titan*  is  also  tvo-stage.  First  stage  is  the 
cylinder  in  which  are  located  the  tanks  with  special  liquid 
combustible  and  liquid  oxygen.  In  the  second  step/stage,  which  has 
smaller  diameter,  are  accommodated  fuel  tanks  and  liquid  oxygen, 
charge  (ordinary  or  nuclear)  both  the  system  of  control  and  guidance. 
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Second-stage  engine  begins  to  work  after  the  squad  of  first 
stage.  Engines  of  both  steps/stages  are  installed  in  the  gimbal 
suspensions,  which  makes  it  possible  to  control/guide  rocket  flight 
with  the  aid  of  the  gas  jet. 

| 

Is  controlled/guided  rocket/missile  by  inertial  system.  j 

j 

The  length  of  rocket/missile  is  27.6  ra,  the  diameter  of  the  body  ! 

1 

of  first  stage  3.05  m,  the  second  -  2.44  m,  launching  weight  of  93-99  j 
t.  Estimated  range  of  rocket/missile  -  to  10,190  km,  the  maximum  1 

flight  velocity  of  7100  ra/s  (25750  km/h).  j 

i 

i 

Ballistic  missile  "Jupiter"  (Fig.  27)  is  developed  to  order  of  j 
the  army  of  the  USA  on  the  base  of  rocket/missile  "Redstone*5.  They  j 
assume  that  the  units,  armed  by  rocket/missile  "Jupiter",  possess  the 
mobility,  which  makes  it  possible  for  them  to  be  moved  together  with 

1 

the  field  army.  j 

2 
i 
1 
1 
* 

Rocket, 'missile  "Jupiter*  -  single-stage  with  the  liquid  j 
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propallant  rocket  engine,  attached  in  the  gimbal  suspension. 

The  nose  section  of  the  rocket/missile  is  conical,  which  is 
separated/liberated  oefore  the  entry  in  the  atmosphere  in  the 

i  descending  trajectory  phase. 

\  * 

In  order  to  avoid  the  combustion  of  nose  section,  it  they 
cover/ccat  with  several  layers  of  thcrmoresistant.  plastic,  which 

i 

partially  burns  from  the  friction  against  air. 

The  system  of  rocket  control  is  inertial. 

Range  of  rocket/missile  -  to  2780  km,  flight  speed  3500  ir/s 
(16100  km/h),  the  maximum  altitude  of  trajectory  -  about  600  km. 

For  the  Navy  in  the  USA  on  the  base  of  rocket/missile  "Jupiter* 
is  developed  two-stage  rocket/missile  "Polaris". 

On  the  rocket/missile  is  utilised  the  engine,  which  works  on  the 
solid  propellant.  Combustion  products  esc  pe  from  the  special 
high-pressure  receiver  through  four  turned  jets  which  provide  to 
rocket/missile  rotary  motion.  Therefore  rises  its  stability  in 
flight . 
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The  use/application  of  a  solid  propellant  not  only  simplifies 
inversion  with  the  rockets/missiles  on  the  submarines,  but  also  it 
ma^es  it  possible  to  decrease  the  sizes/dimensions  of  rocket/missile. 

In  the  nose  section  of  the  rocket/missile  can  be 
arranged/located  ordinary  or  atomic  charge  whose  weight  is  more  than 
450  kg. 

The  system  of  rocket  control  is  inertial. 

The  length  of  rocket/missile  is  8.5  m,  the  diameter  of  1.37  rar 
launching  weight  of  12.7  t,  the  range  2400  km,  flight  speed  3450  n/s. 

Page  53. 

Rockets/missiles  can  be  launched  both  from  the  submarines,  which 
are  located  in  the  underwater  position/situation,  and  from  the 
surface  ships  and  from  coast  installations. 

The  carriers  of  ballistic  missiles  “Polaris"  are  the  nuclear 
povered  submarines  of  the  type  “George  of  Washington"  (Fig.  28). 

launchers  on  this  boat  are  carried  out  in  the  form  of  the 
stationary  stand  pipes,  placed  in  the  rocket  compartment  of  boat  in 
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two  series/rovs,  along  eight  pipes/tubes  in  each.  Pipes/tubes  have  an 
airconditioning  system  for  maintaining  the  necessary  temperature  of 
solid  propellant.  For  this  purpose  in  the  vails  of  pipes/tubes  are 
made  the  channels,  through  which  is  pumped  through  hot  or  cold  water. 
From  above  the  pipe/tube  they  are  closed  by  durable  hinged/reversible 
watertight  covers.  Rockets/raissilcs  within  the  pipes/tubes  with  the 
aid  of  the  numerous  cables  are  constantly,  up  to  the  moment/torque  of 
starting/launching,  connected  to  the  monitoring  instruments  and  the 
instruments  of  prelaunch  servicing  procedure. 

For  the  launching  of  rocket  it  is  necessary  to  calculate  the 
path  of  its  flight.  This  task  fulfills  control  station  of  firing. 

Ship  inertial  navigation  system  constantly  transmits  into  the 
special  geo-ballistic  computer  the  data  about  the  place  of  boat. 
Computer  calculates  the  position/situation  of  the  boat  of  the 
relatively  previously  chosen  ground  target. 
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Fig.  28.  American  nuclear  powered  submarine  "George  of  Washington*  - 
the  carrier  of  ballistic  missiles  "Polaris*:  1  -  forward  torpedo 
compartment;  2  -  crew  quarters  and  central  station;  3  -  control 
station  of  rocket  firing;  4  -  rocket  compartment  with  the  starting 
devices  of  rockets/missiles  "Polaris";  5  -  reactor  compartment;  6  and 
7  -  engine  compartments. 

Page  54. 

The  data  about  position/situation  and  course  of  boat,  speed  of  its 
running,  pitch  angles  and  the  like  enter  the  computer  which  issues  to 
the  autonomous  inertial  system  of  rocket  control  trajectory  elements, 
passing  through  the  target. 

Rocket/missile  is  launched  ct  the  previously  designed  point  of 


ocean  theater  during  the  movement  of  the  submarine  with  the  specific 
course  and  the  velocity  at  the  depth  of  25-30  m. 


t 
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Before  the  starting/launching  are  equalized  the  pressure  in  the 
starting  pipe/tube  and  outboard  pressure.  Then  is  opened/disclosed 
the  durable  cover  cap  of  pipe/tube,  from  this  point  on, 
rocket/missile  from  bauds  will  separate/liberate  only  thin  diaphragm 
from  the  special  plastized  resins.  During  the  starting/launching  the 
rocket/missile,  ejected  of  the  pipe/tube  by  inert  gas,  will  break 
through  diaphragm  and  will  move  out  into  the  water. 

So  that  the  gas  would  not  burst  open  between  the  walls  of 
pipe/tube  and  the  rocket/missile,  on  the  rocket/missile  there  is  an 
obturator/shutter,  while  nozzle  holes  are  closed  with 
general/corcmon/total  wooden  cover/cap.  On  the  output/yield  of 
rocket/missile  from  the  pipe/tube  this  cover/cap  is  dropped. 

After  the  rocket/missile  vill  move  out  to  the  surface  and  on  the 
inertia  will  reach  the  altitude  to  25  m,  is  included  first-stage 
engine.  The  engine  firing  time  is  regulated  by  the  mechanism  of  time 
and  by  the  middle  line. 

Using  the  coxmunication/report  to  the  foreign  press,  the 
possibility  of  this  starting/launching  of  the  rocket/missile 
"Polaris*  already  repeatedly  was  inspected/checked  in  the  mock-ups 
and  allegedly  were  obtained  satisfactory  results. 
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At  present  to  the  creation  of  the  rockets/missiles,  launched 
front  the  sea  depths,  is  paid  considerable  attention.  To  these  targets 
in  the  USA  are  released  enormous  budgetary  appropriations. 

By  assignment  of  Air  Force  in  the  USA  is  developed  ballistic 
missile  "Thor".  Pocket/missile  has  a  body  of  the  cylindrical  form 
where  are  arranged/located  tanks  with  kerosene  and  liquid  oxygen, 
equipment  for  the  control  and  engine. 

Engine  is  installed  on  the  gimbal  suspension,  which  provides 
rocket  control. 

The  system  of  rocket  control  is  inertial. 

The  head  cone  of  the  rocket/missile  in  which  is  accommodated 
ordinary  or  nuclear  charge  in  weight  to  600  kg,  has  counterradar 
coating,  which  considerably  impedes  operation  of  search  system. 

The  length  of  rocket/missile  is  19.8  m,  the  greatest  diameter  of 
2.4  m,  laurching  weight  of  49.9  t. 

Range  of  rocket/missile  2780  km,  flight  speed  3500  m/s  (16100 
km/h) ,  the  maximum  altitude  of  trajectory  -  about  600  km. 
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Guided  ‘‘ground-to-a  i  r"  missiles  (“ship  -  air"). 

The  guided  missiles  of  this  class  began  widely  to  be 
developed/processed  after  the  Second  World  War,  which  was  caused  by 
the  need  of  conducting  the  struggle  with  the  carriers  of  nuclear 
weaponry,  capable  of  causing  colossal  decomposition. 

Special  antiaircraft  shells  were  pro jacted/designed  in  many 
countries  already  in  the  period  of  the  Second  World  War.  First  these 
were  the  unguided  rockets/missiles  which  could  only  rapidly  report  to 
the  target  large  charges  and  with  the  aid  of  the  radar  fuses  explode 
them  in  immediate  proximity  of  it.  Then  appeared  the  surface-to-air 
mechanically  controlled  missiles,  which  began  to  call  the  AA  guided 
rissiles  (MIK). 

AA  guided  missiles  enter  into  the  so-called  anti-aircraft 
complexes  of  the  rocket  weapon  which,  besides  the  rock  ets/’fliss  lies, 
connect  the  control  systems,  necessary  for  the  flight  control  of 
rockets/missiles,  launchers  and  different  infrared  equipment. 

AA  guided  missiles  are  the  shells  cf  cigar-shipsi  form  with  good 
aerodynamic  properties,  which  makes  it  possible  for  them  to  develop 
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high  flight  velocities. 

The  electronic  equipment  for  homing  provides  a  precise  guidance  of 
rocket/nisr.ile  to  the  target,  and  proximity  fuses  provide  the 
automatic  explosion/burst  of  charge  during  the  approach  of 
rocket/missile  to  the  target. 

AA  guided  missiles  are  launched  both  from  the  above-ground 
launchers  and  from  the  ship  one3.  •the  launchers  have  guides,  on  which 
during  the  start  it  moves  shell  in  the  assigned  direction/axis, 
construction  of  feed  and  loading,  mechanisms  of  guidance  in  the 
horizontal  and  vertical  pianos. 


System  cf  the  control  of  ZUR  combined:  remote  control  with  the 


homing. 

Currently » 
each  of  ar:it-air 
capable  of  re sol 

In  the  USA 


in  many  capitalist  countries  several  specimens 
craft  guided  niaaio  has  been  developed  which  are 
vinyj  various  air- defense  rrebiems. 

for  the  armament  of  air  defense  units  is  accepted  the 


rockct/nissile  "Nihe-Ajax*  (Fig.  29)  with  the  range  to  40  km  and  the 
ceiling  18  ba.  Flight  speed  of  rccket/missile  850  m/s. 


Page  56. 

The  overall  length  of  rocket/missilo  together  with  the  booster 
10.4  m,  the  maxinum/overall  diameter  of  0.3  m. 
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Is  controlled/guided  rocket/missile  by  radio  commands. 

Organizationally  the  "Nike-Ajax"  are  brought  to  the  battalions 
each  of  which  has  16  launchers. 

The  variety  of  this  rocket/missile  is  the  rocket/raissile  "Nike*- 
Hercules’*  which  according  to  t.he  sizes/dimensions  is  larger/coarior 
than  the  "Nike-AjaK" . 

Rocket/missile  possesses  larger  firing  distance  (to  130  5cm), 
velocity  (1127  m/s)  and  flight  altitude  (to  30  km)  and  is  capable  of 
bearing  the  atomic  charge  which,  in  the  opinion  of  the  American 
specialists,  makes  it  possible  to  deliver  strikes/shocks  in  aircraft 
fleet  in  air. 

Hockets/missiles  "Kike  Hercules"  are  launched  from  the  special 
launching  sites. 

For  the  Navy  of  the  Uf>A  are  created  several  types  of  AA  guided 
missiles.  According  to  the  communication/report  to  the  foreign  press, 
most  successful  of  them  are  the  "Terrier"  and  "Talos"  (Figs.  30  and 
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Fig.  2$.  AA  guided  missiles  "Nike-Ajax"  cn  the  launchers. 

Page  57, 

Slant  range  of  rocket/micsi le  "Terrier  1"  25-30  km,  ceiling  - 
fibout  16  km,  flight  speed  660  m/s . 

Kccket /missile  "Talon'-  has  the  slant  ir.nge  of  more  than  100  km, 
ceiling  21-25  km,  flight  speed  050  m/s, 

it  ccn  Lear  atomic  charg;  anti  is  utilized  not  only  for  the 
div?.:.go/dcf eat  of  the  aerial  targets,  but  Glso  for  the  application  of 
strikes/shocks  on  the  ground  and  large/coarse  surface  targets. 


There  ar«r  i.todif ications  of  the  rockets/nissilos  indicated 
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"Terrier  II",  "Talos-W"  and  "Talos-L",  which  possess  larger  flying 
range. 

These  rockets/missiles  are  guided  to  the  target  on  the  ray/beam 
of  radar  with  the  use  in  the  final  stage  of  the  flight  of  semi-active 
homing  device.  This  control  system  makes  it  possible  to  launch  rocket 
singly  and  by  groups  in  rate/ tempo  two  rocket/missile  per  minute  with 
one  guide. 

Rocket/missile  "Terrier"  is  launched  from  the  special 
installations,  which  are  the  low  cylindrical  stones,  fastened  to  the 
deck.  Prom  above  the  stone  is  established/installed  the  step  bearing 
on  which  is  located  the  head  turned  on  360“  with  the  pins/journals 
protruding  from  two  sides.  To  the  pins/journals  are  fastened  the 
guides  fer  the  .launching  of  rockets. 

In  the  stone  and  the  head  are  accommodated  the  drives  and 
rotating  mechanisms  of  head  ar.d  guides.  By  the  rotation  of  head  is 
conducted  the  laying  for  direction  of  guides,  while  by  the  rotation 
of  guides  on  the  pins/journals  -  laying  for  elevation.  Maximum  angle 
of  elevation  of  guides  of  90*. 
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rig.  30.  Cruiser  ’•Boston*  with  the  launchers  for  the 
starting/launching  ZUR  "Terrier*. 

Key:  (1).  RPS  of  guidance  of  ZUR.  {2).  Installations  for 
start inq/ launching  LTJR. 

Pegs  58. 

Aboard  the  ships  the  AA  guided  missiles  are  stored  in  the 
cellars,  whence  they  are  supplied  to  the  launchers  with  special 
construct  xoiu. 

To  order  of  Air  Force  in  the  USA  is  developed  the  rocket/missil 
"Bomarc",  made  on  the  aircraft  configuration  (Fig.  32). 

Rocket/missile  has  two  direct-flow/ramjet  VRD,  arrangrd/located 
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under  the  wings  and  which  ensure  the  range  to  460  km.  The  flight 
speed  of  rocket/missile  860  m/s,  ceiling  -  rte  more  than  20  km.  The 
length  of  rocket/missile  is  20  m,  the  span  of  wings  6  m,  total 
launching  weight  of  6860  kg. 

In  the  forward  fuselage  are  accommodated  ordinary  or  atomic 
charge  and  remote-control  devices  and  homing,  which  is  realized  by  an 
active  radar  head. 

Rocket/missile  is  launched  vertically  with  the  aid  of  the 
starting  solid  propellant  engine. 
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Fig.  31.  AA  guided  missile  "Talos"  on  the  sea-going  launcher, 


rage  35. 


In  view  of  the  presence  in  the  rocket/nissile  of  constructions 
for  hoarding  it  can  be  applied  as  the  pilotless  fighter-interceptor 
of  repeated  use. 


Together  with  the  works  on  an  increase  in  the  combat 
ettainabil  ity  AA  guided  missiles  on  the  height/a3.titude  abroad  they 
are  conducted  the  work  on  the  creation  of  the  surface-to-air 


J 
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missiles,  low-flying  for  dealing  with  the  low-flying  air  attack, 
weapons. 

Thus,  in  the  USA  to  order  of  army  is  created  AA  guided  missile 
"Hawk"  (Fig.  33).  It  is  characterized  by  simplicity  of  construction 
and  small  sizes/dimensions.  Rocket/missile  has  an  engine,  which  works 
on  the  solid  propellant  and  which  ensures  the  range  to  35  km,  flight 
speed  680  m/s,  ceiling  to  18  km.  In  view  of  short  range  the 
rocket/missile  has  only  a  homing  system. 

Length  of  rocket/micsile  -  about  5  m,  greatest  diameter  of  0.36 

m. 

Installation  for  the  launching  of  such  rockets  is  installed  on 
the  caterpillar  tractor. 

In  England  for  the  armament  of  chips  entered  the  small/iaimature 

; 

AA  guided  missile  "Sea  Cat*  (Fig.  34),  intended  for  the  damage/def eat 
of  the  aerial  targets,  which  fly  at  the  heights/altitudes  to  6  ko. 


i 


t 
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Pig.  32.  f.ur£r.cc~to-air  winged  missile  "Bomarc" 
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Rocket/missile  has  the  march  and  booster  engines,  which  work  on 
the  povd-*r . 


The  length  of  rocket/missile  1.47  m,  the  span  of  wings  0.63  a, 
rocket/atit'sil «  arc  guided  to  the  target  with  the  aid  of  the  steering 

commar.  ds . 


On  the  launcher  are  acconasodateo  four  rockets/missiles  "Sea 
Get*;  however,  to  launch  end  to  lay  them  at  the  target  is  possible 
only  alternately. 


< 


Fig.  33.  Small/miniature  AA  guided  missile  "Hawk*  or.  triplex  mobile 
unit,  installed  on  tracked  personnel  carrier. 

Fig.  34.  Small/miniature  AA  guided  missile  "Sea  Cat"  on  quadrupled 
starting/launching  ship  installation. 

Page  61. 

Furthermore,  the  low  service  range  of  aiming/sighting  these 
rockets/raissiles  permits  implement ion  of  on  the  contemporary 
high-speed  aircraft  r.ot  more  than  two  launchings/starfcings,  which 
considerably  limits  the  possibility  of  their  use. 
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The  AA  guided  missiles  examined  by  us  are  created  in  essence  for 
dealing  with  the  manned  air  attack  weapons,  which  have  subsonic  or 
somewhat  higher  flight  velocities. 

For  dealing  with  the  intercontinental  ballistic  missiles  and  the 
winged  missiles,  which  possess  long  range,  by  velocities  and  by 
flight  altitudes,  are  required  new  technical  equipment. 

As  the  basic  me?; ns  of  the  annihilation  of  ballistic  missiles  in 
the  USA  it  is  proposed  to  apply  the  special  multistage  guided 
missiles  -  antimissile  missile  (antimissile  missile)  with  the  high 
tactical  flight  characteristics:  by  velocity,  distance  and  by 
operational  altitude. 

From  the  communi cations/reports  to  the  foreign  press  it  is 
evident  that  the  provision  cf  distance  of  the  powered  flight  of 
antimissile  missile  only  in  137  km  it  is  necessary  that  its 
latter/last  step/staae  would  weigh  45  kg,  and  jet  engine  developed 
thrust  during  GO  s.  In  this  case  the  construction/design  of 
antimissile  missile  must  maintain/withstand  hundredfold  g-force  with 
the  radius  of  turn  38  km  and  velocity  of  turn  9.2  deg/s. 

In  antimissile  nissile  they  plan  to  apply  atomic  charges  with 
the  TNT  equivalent  20  kt.  This  charge,  in  the  opinion  of  the  foreign 
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specialists,  will  be  capable  is  capable  to  strike  rocket/missile  by 
shock  vave,  if  antimissile  missile  is  torn  300  m  of  it.  Thermonuclear 
charge  of  20  Mt  will  be  able  to  annihilate  ballistic  missile  in  the 
radius  of  3  km,  but  due  to  the  limited  size/dimension  and  the  weight 
of  the  latter/last  step/stage  cf  antimissile  missile  the 
use/application  of  these  charges  is  highly  improbable. 

« 

To  a  number  of  developed/processed  in  the  USA  antimissile 
missiles  relate  "Nike-Zeus"  and  "Wizard*. 

Antimissile  missile  "Nike-Seus"  (Pig.  35)  is  further  improvement 
of  ZUR  "Hike  Hercules".  Antimissile  missile  has  the  rocket  engine, 
which  works  on  the  solid  propellant  (there  ere  versions,  also,  with 
ZhRD  (liquid  propellant  rocket  engine]),  which  ensures  the  range  to 
320  km,  flight  speed  is  more  than  2300  m/s,  ceiling  is  more  than  30 
km. 
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It  can  have  ordinary  or  atonic  charge.  The  guidance  system  of 
antimissile  missile  command;  is  intended  to  apply  infrared  homer, 
since  the  ballistic  missiles,  which  virtually  fly  beyond  the  limits 
of  the  atmosphere,  are  contrast  thermal  target  against  the 
surround i ng  backg round . 

Is  launched  antimissile  missile  from  the  special  stationary 
starting  devices. 

Antimissile  missile  "Wirord"  is  single-stage  rocket  with  the 
engine,  which  works  or.  the  solid  propellant.  Flying  range  -  about 
1600  km,  flight  speed  6700  m/s. 

On  the  antimissile  missile  is  assumed  the  use/opplication  of  a 
booster  that  allegedly  it  will  make  possible  to  intercept  long  range 
ballistic  missiles  at  the  heights/altitudes  of  400-800  km. 

Antimissile  missile  "Wizard",  apparently,  will  be  equipped  vith 
inertial  guidance  system  and  vith  infrared  heed  for  the  homing  in  th> 
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Guided#air-to-surf ace* missiles  ( "air-to-ship") . 

The  guided  missiles  of  this  class  relate  to  aircraft 
rocKets/raissilf" . 

The#air-to-surface*icissiles  for  the  first  time  appeared  durin 
the  years  cf  the  Second  World  War. 
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fiq.  35.  Antimissile  missile  "Nike- Zeus' 


on  the  launcher. 


Page  63. 

They  were  the  unguided  powder  rockets,  which  were  utilized  for  the 
firing  both  at  the  surface/ground  ones  and  at  the  waterborne  targets. 

In  the  find  stage  of  the  Second  World  War  in  the  USA  they 
attempted  to  create  the  guided  aricraft  missiles.  In  such 
rockets/missiles  they  were  placed  by  electro*  and  radio  equipment 
with  the  aid  of  which  the  pilot  of  carrier  aircraft  controlled/guided 
the  flight  path  of  rocket/missile  after  its  starting/launching,  and 
the  tracers,  which  facilitate  observation  of  rocket  flight. 

In  the  USA  at  present  developed  several  types  of "air-to-surface" 
missiles. 
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For  the  activities  at  the  long  range  there  is  a  powder  rocket 
"Bullpup"  (Fig.  36),  which  copes  by  radio  commands  with  carrier 
aircraft.  The  length  of  rocket/missile  is  3.35  m,  the  diameter  of  0.3 
m,  the  range  -  to  5  km,  flight  speed  617  m/s. 

The  variety  of  this  rocket/missile  is  considered  the 
rocket/nissile  "Bulldog",  which  twice  exceeds  "Bullpup"  to  the 
distance  and  has  greater  flight  speed.  The  rockets/missiles  of  this 
class  include  the  rocket/missile  "Rascal"  intended  for  the 
damage/defeat  of  the  ground  targets. 

Rocket/missile  is  launched  from  the  aircraft  at  the 
height/altitude  of  approximately  15000  m  and  at  a  distance  of  160  km 
from  the  target.  Further  with  the  aid  of  its  engine  it  heaves  to 
greater  height/altitude  (here  the  control  autonomous)  and  already 
from  this  height/altitude  dive  to  the  target  (remote  control)  in 
speed  about  900  m/s. 

In  the  toil  section  of  the  rocket/missile  is  placed 
three-chamber  ZhRD  (combustible  -  kerosene,  oxidizer  -  nitric  acid), 
in  the  nose  section  -  equipment  for  the  control  and  the  warhead  with 
the  ordinary  or  atomic  charge. 

Total  weight  of  rocket/missile  5600  kg. 
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Fig.  36.  Guided  missile  "Bullpup". 

Fano  64. 

For  The  Navy  in  the  USA  is  developed  the  guided  winged  missile 
’Petrel"  {Fig.  37),  intended  for  the  annihilation  of  th.»  submerged 
submarines.  It  can  bo  used  also  for  the  damage/dcfcat  of  surface 
ship:;. 


Shell  is  the  combination  of  winged  missile  and  homing 
antisubmarine  torpedo . 

Flying  range  of  shell  in  air  -  about  36  km  (remote  control  from 
the  carrier). 

With  the  entry  into  the  vater  the  torpedo  is  separated/! iterated 
from  the  winged  missile  and  certain  unit  of  the  route/path  to  the 
target  it  goes  under  water,  being  controlled/guided  by  homing  system. 

Weight  of  shell  1720  kg,  flight  speed  140  m/s. 
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Guided  #air-to-air*n\issiles. 

The  rockets/ir.iss  iles  of  this  class  relate  to  the  air  short-range 
missiles  and  are  intended  for  dealing  with  the  attacking  aviation. 
Their  development  vas  begun  at  the  end  of  the  Second  World  War. 

The  guidcd,'air-to“air,,missile  is  the  air  torpedo,  guided  to  tho 
target  from  the  carrier  aircraft.  In  view  of  the  low  range  (to  l'J  km) 
the  majority  of  contemporary “dir-to-air'missiles  have  only  one  system 
of  control  -  homing. 

In  1950-1552  for  the  Air  Force  in  the  USA  was  developed  and 
tested  the  rockst/missile  Tirebird"  (rig.  38) which  was  intended  for 
firing  at  the  intercepted  aircraft  or  UR3. 

Rocket/raissile  is  acconmcdated  under  the  wings  of  aircraft.  In 
its  nose  section  are  located  the  charge  and  radar  fuse. 
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Fic.  38.  Guided  missile  "Firebird". 

Fir,  39.  Guided  missile  "Gparrc''  I”,  ru.?pend<?d/hunq  under  ving  of 
fighter  airplane. 


Page  f>5. 


Tn  the  beginning  of  rocket  flight  ir  guided  to  the  target  of  radio 
from  the  carrier  aircraft,  and  then  by  homing  system. 


ft*.-. 
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The  engine  of  rocket/missile  works  on  the  solid  propellent. 
Distance  of  its  flight  -  to  3.6  km,  the  velocity  of  740  m/s. 

The  length  of  rocket/missile  is  2.3  m,  the  diameter  of  0.15  m, 
launching  weight  of  270  kg. 

More  advanced  is  the  rockot/missile  "Sparrow  l“  (Pig.  39),  that 
has  solid  propellant  engine,  range  8  km  and  flight  speed  960  m/s. 

On  the  rccket/iaissile  is  used  the  beam  rider  guidance  system  of 
airborne  radar  with  the  march/pussaga  for  the  scmi-act ive  homing  in 
the  final  approach  phase  of  rocket/missile  with  the  target. 

The  length  of  rocket/missile  is  3.8  m,  the  diameter  of  0.15  m, 
launching  weight  of  134  kg. 

There  are  modifications  of  this  rochet/missile  -  "Sparrow  I!" 
and  "Sparrow  III",  that  possess  greater  distance,  velocity  and 
accuracy  of  flight. 

The  rockets/missiles  of  this  class  include  also  the 
rocket/missile  "Falcon"  (Fig.  40).  It  has  the  small  sizes/dimens  ions 
(length  of  1.8  r)  and  a  weight  (50  kg),  an  engine,  which  work?:  on  the 
solid  prcp?llant,  the  range  to  3  km  and  the  velocity  of  1000  m/r: . 
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With  rocket/missile  "Falcon"  are  armed  aircraft-interceptors  of 
different  types. 

Before  thp  launching/starting  from  the  fignter  airplane  the 
rocket/missile  obtains  from  airborne  radar  data  of  target 
designation,  vhich  makes  it  possible  for  rockct/missile  to  intercept 
precisely  that  target  vhich  must  be  struck. 

Homing  system  holds  rocket/missile  in  the  predetermined 
trajectory  and  maximally  draws  together  it  with  the  target ,  in  spite 
of  any  maneuvers  of  target. 

Rocket/missile  has  a  series/row  of  modifications,  which  are 
characterized  by  in  essence  homing  devices.  The  use/application  of 
rockets/missiles  with  the  combined  heads  (thermal  and  radar,  etc.) 
can  ensure,  in  the  opinion  of  the  American  specialists,  the 
probability  of  hit  to  90o/o. 

In  1954  in  the  USA  for  the  armament  oi  all-weather 
fighter-interceptors  was  accepted  the  guided  missile  "Genie"  (Fig. 
41),  having  remote  control  and  equipped  vith  atomic  warhead  with  the 
TNT  equivalent  1,5  kt. 
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The  effective-  casualty  radius  of  this  rocfcet/missile  1800-2000 
m,  which  r.ak«s  it  possible  to  destroy  the  group  of  the  aircraft, 
which  go  in  the  close  formation. 
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Fig-.  iC. 


Pig.  41. 


Fig.  40.  Guided  nissile  "Falcon*. 


Pi'?.  41.  Guided  missile  "Genie"  established/ installed  on  fightc; 
airplane  PVO. 


Page  66. 


Launching  weight  of  rocket/nissile  450  kg,  the  length  of  2.7  m 
the  range  3.2  fc«n,  flight  speed  515  m/o.  Engine  works  on  the  solid 
propellant. 
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',Air-to-sir''rnissiles  are  /.Iso  in  other  countries,  in  particular 
in  and  England. 

Basic  performance  data  of  the  guided  missiles  examined  are  given 
in  the  table,  placed  at  the  end  of  the  pamphlet. 

Eesides  the  rockets/riissiles,  intended  for  the  daraag e/de feet  of 
objectives,  in  the  foreign  armies  and  the  navies  ore  guided  missiles 
of  special  desiqnation/purpose.  Considerable  attention  is  paid  to  the 
use  cf  the  guided  missiles  for  air  intelligence.  Such 
rockets/missiles  are  made  on  the  aircraft  configuration  and  possess 
supersonic  f. light  speeds.  On  board  the  reconnaissance 
rockets/missiles,  besides  airborne  guidance  system,  is 
established/ installed  the  automatic  reconnaissance  equipment  for  the 
serial  photography,  fitted  out  for  daytime  and  night  photogxvjphy, 
detection  equipment  of  radars  of  enemy  and  setting  up  of  radio 
interference  in  the  necessary  areas. 

Abroad  they  also  consider  that  the  guided  missiles  can  be  used 
a3  the  transport  means  for  the  transportation  of  military  cargoes  and 
as  the  guided  targets  which  are  utilised  for  training  of 
troops/forces  and  evaluation  of  the  effectiveness  of  the  combat 
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devices  of  struggle  with  the  high-speed/high-velocity  high-altitude 
targets. 


Targets  are  the  flight  vehicles,  which  have  aircraft 
configuration  or  schematic  of  cruise  missile.  Such  targets  cope  with 
the  command  po3t,  arranged/located  on  the  earth/ground,  aircraft  or 
ship. 


Surf aco/grour.d  and  onboard  equipment  makes  it  possible  to 
control/guide  the  flight  of  targets  to  several  hundred  kilometers  and 
it  provides  or «  the  group  from  the  command  peat  their  landing  to  the 
earth  in  the  necessary  area  with  the  aid  cf  the  brake  and  landing 
parachutes. 

Targets  can  b»  used  also  for  air  intelligence.  For  this  purpose 

in  thsm  an;  e:;  ttbl  ir.heS/ J .»  **  nil y  3  reconnaissance  equipment  and 
p  h  o  -  o  -  a  r r :  a  s  n  t . 
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U .? c Z?JzZZi-'Z%&  of  the  guided  missiles  in  an  army,  in  the  fleet  and 
in  the  aviation. 

(On  foreign  military  specialists’  views). 

The  guided  missiles  are  at  present  accepted  for  the  armament  in 
many  countries  «nd  are  considered  as  the  terrible  weaponry,  capable 
of  delivering  to  large  distances  accurately  into  the  assigned  place 
the  charges  oi  enormous  destructive  force,  and  also  to  considerably 
reinforce  anti-aircraft  and  antitank  defense. 


The  role  of  rocket  weapon  under  the  contemporary  conditions 
strongly  inert ased.  With  its  appearance  changed  the  character  of  the 
v'-u  c  f.  individual  forms  of  the  a  rased  forces  and  conduct  oi  military 
activities  as  a  whole.  To  such  changes,  first  of  all,  is  carried  the 
possibility  of  delivering  by  the  guided  missiles  of  surprise 
po.rersul/thifk  strikes/shocics  on  the  objectives,  which  are  located  on 
any  distance  iron  the  front  line.  These  objectives  can  be  individual 
dunonts,  ships,  tanks,  aircraft,  industrial  centers  and  naval  bases. 


The  creation  of 


intercontinental  ballistic  missiles, 


as  consider 
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American  specialists,  made  actually  useless  contemporary  air  defense 
and  decreased  the  value  of  different  military  bases. 

New  weaponry  considerably  tccelerates  conducting 
operations/processes,  are  made  them  simpler  and  requires  less  forces 
than  during  the  use/application  of  ordinary  types  of  weaponry  - 

The  use/epplication  of  the  guided  missiles  in  the  combat 
operations  on  dry  land  produces  increase  in  the  depth  of  operational 
zone  and  dispersal  of  the  combat  formations  of  the  troops/forces  or.d 
materiel,  besides  of  this,  the  use  new  weaponry  decreases  the 
dependence  of  combat  operations  on  the  meteorological  conditions  and 
the  time  of  days. 

Page  70. 

In  the  period  of  offensive  the  guided  ‘surf aco-to-surf ace  * 
missiles  can  be  used  for  the  direct  fire  support  <;f  their 
troops/forces,  for  isolation  of  the  area  of  penetration  from  the 
adequ'ite/cpproac.hing  reserves  of  the  enemy  by  the  creation  of  the 
zona  of  radioactive  contamination,  and  also  for  the  application  of 
str ikes/shocks  on  the  places  of  the  troop  concentration  and  their 
commun i  ca  t  i ons . 
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In  the  defense  the  guided  surface-to-surf ace  missiles  it  is 
proposed  to  employ  by  the  concentration  areas  of  the  attaching 
troops/forccs.  Besides  this,  the  guided  missiles  will  increase  the 
possibilities  of  the  defense  of  const  from  the  strikes/shocks  from 
sea  and  landings.  The  batteries.,  armed  by  the  guided  missiles  with 
the  flying  range,  equal  to  the  flying  range  of  a  rocket/missile  of 
the  type  "Hegulus*,  with  the  aid  of  the  external  control  posts  can 
destroy  any  ships  of  the  enemy  at  a  distance  of  several  hundred 
kilometers  from  the  coast.  In  this  case  batteries  themselves  will  be 
1  vulnerable  to  the  strikcs/shocks  of  ship-launch  vehicles  of  the 
enemy. 

The  long  range  of  the  activity  of  the  guided*surface-to-surface'' 
missiles  are  allowed  for  the  trocpr./forces ,  equipped  with  the  guided 
missiles,  to  accomplish  a  large-scale  maneuver  by  fire/light  along 
the  front  and  to  concentrate  it  on  the  decisive  directions/axes. 

American  specialists  consider  that  surface-to-surface  missiles 
to  more  expediently  employ  massed.  For  this  they  recommend  launchers 
to  reduce  to  the  tactical  units,  which  create  the  high  concentration 
of  fire/light  on  the  target,  which  has  important  value  for  the 
success  of  conducting  cpcrations/processes  in  entire  theater 
operations. 
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The  use/application  of  the  guided  surf ace-to-surf ace  mis.  il°s 
( ”ship-to-ship* )  from  the  surface  and  underwater  ships  will  increase 
the  effectiveness  of  the  damage/defeat  of  single  waterborne  targets 
and  targets,  which  go  in  the  dispersed  formation/order. 

Furthermore,  ships  can  deliver  strikes/shocks  on  the  coastal 
targets,  exert  fire  support  to  landing  forces,  destroy  and  render 
inoperable  large/coarse  industrial  centers  and  naval  basc-s. 

Special  importance  in  the  capitalist  countries  ic  given  to  the 
activities  of  tne  submarines  -  the  carriers  of  the  guided  missiles. 

In  the  opinion  of  the  American  military  specialists,  these  activities 
will  be  split  off  from  the  concealed  output/y icld  of  boats  into  the 
assigned  area  at  the  removal/distance  to  800  km  from  the  osl.  .alt 
objectives,  from  the  refinement  by  the  submarines  of  the  places  of 
surfacing  and  rocket  launching  on  the  assigned  targets. 

Page  71. 

During  the  use  of  the  submarines,  equipped  with  the  guided 
missiles  of  the  type  "Regulus",  against  the  surface  ships  it  is 
considered  that  first  their  aircraft  or  submarines  of  guidance 
reconnoiter  the  combat  or  route  formation  of  the  enemy  end  are 
establ i shed/ ins tailed  his  course  and  velocity.  These  data  are 
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transmitted  to  the  attacking  submarines  vhich  will  realise  firing 
into  set  forward  point. 

Besides  this  version  of  attack,  in  the  American  fleet  is 
mastered  such  version  with  vhich  the  control  cf  the  released 
rockets/missiles  is  transmitted  to  aircraft  or  submarines  of 

gui deuce. 


During  the  actions  against  convoys  the  submarines  can  to  drawn 
together  with  the  enemy  .for  refining  his  elements  cl  movement,  and 
then ,  after  falling  back  from  it  to  safe  distance,  to  float  and  eject 
shells  (Fig.  42). 

The  guided  ‘surf  ncc-to-air’minsiles  ( "ship-to-a ir*  )  increased  the 
possibility  of  air  defense  in  the  struggle  with  the  air  enemy  both  on 
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2.  Starting/lnunchiny  of  the  guided  winged  missile 


"Regulus  II 


ip  su^.  j.rui'; 
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On  height/altitude  and  range,  and  also  in  the  value  of  charge 
the  AA  guided  missiles  to  a  considerable  extent  exceed  antiaircraft 
artillery,  but  the  electronic  equipment  for  guidance  to  the  target 
a. id  the  high  flight  speeds  give  the  possibility  to  destroy  not  only 
aircraft,  but  also  the  guided  missiles. 

The  use  of  AA  guided  missiles  made  it  necessary  to  reexamine  t! 
tactical  reccptions/netbous  of  the  activity  of  aviation. 


As  the  loves t  subunit,  whore 


ente: 


AA  guicedl  mssil are  considered  the  batter ier 
r:  tab  I  isheci/ installed  around  the  military  areas 


which  ere 

und  the  objectives. 


Catteries  can  be  mobile  and  stationary  and  consist  of  the 
positions  of  the  group  of  the  radar  control  and  the  firing  position 


Mobile  butteries  have  several  trailer  launching  platforms,  rad, 


equipment  of  remote  control,  placed  on  the  trailers,  and  the 


DOC  «  82052703 


page  ftjy 


necessary  transport  for  the  transportation  of  rockets/micsiles  and 
fuel /propellant . 

Launchers  arc  ciccoiumodated  around  the  vans  with  radar  and  other 
armament,  and  the  service  personnel  is  located  in  the  ducrouts  at  the 
safe  retnovaLAlistence  from  the  launchers.  Such  installations  can  be 
easily  transported  and  rapidly  established/installed  in  any 
point/post. 

Stationary  batteries  have  positions  well  equipped  in  engineering 
sens*. 


The  position  cf  the  group  o:  the  radar  control  is  located  at  a 
distance  of  1-6  kr>  from  the  firing  position  ar.d  consists  of  the 
search  radars  (survey  stc^fion),  of  tracking  it  ar.d  missile  targeting 
to  it.  The  firing  position  bar-  launch  p?ds,  under  which  are  located 
underground  depots /dumps  for  storing  the  rockets/missiles,  assemblies 
of  electric  power  supply,  depot n/dur.ps  of  f uel/propellant  and 
quarto rs/pr era i r- es  for  the  ossev.ibly  of  rocket*/:«iss  ilos. 

Launch  pads  are  arranged/lccated  one  from  another  at  a  distance 
to  350  m  (Fig.  43).  Each  launch  pad  has  four  launchers  which  in  pairs 
can  le  retracted  into  the  underground  concrete  bunkers. 
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Vo  the  launchers  the  rochets/missiles  are  supplied  with 
hydraulic  elevators,  and  they  are  launched  by  means  of  re.mote-ccntrol 
gear  of  start. 
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Fig.  43.  Schematic  of  battery  of  AA  guided  missiles  of  type  "Nike". 

Key:  (1).  Target  -  tracking  radar.  (2).  Missile  -  tracking  radar. 
(3).  Covered  area.  (4).  Premises  for  checking  missiles.  (5). 
Administration  and  residential  presises.  (6).  Missile-assembly 
premises.  (7).  Surveillance  radar.  (8).  Control  post.  (9).  Dirt 
embankment.  (10).  Refuelling  area.  (11).  Launchers.  (12).  Lift  and 
storage  oi  missiles. 


Page  74 
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As  soon  as  the  battery  of  rockets/missiles  will  obtain  from  the 
net/system  of  the  points/posts  of  early  detection  or  survey  station 
signal  about  the  fact  that  the  aircraft  of  enemy  approach  the  area, 
defended  by  battery,  radar  of  the  tracking  of  the  group  of  the 
control  traps/catches  target  and  automatically  it  follows  it. 

In  this  stage  the  rockets/missiles  are  trained/prepared  to  the 
activity  and  are  led  to  the  position/situat ion  for  the  start.  As  soon 
as  target  it  will  enter  into  the  zone  of  action  of  rockets/missiles, 
is  conducted  their  launching/starting.  Are  laid  rocksts/mssiles  by 
instrument  board  of  flight.  In  the  final  stage  of  flight 
cperates/vears  the  homing  system  (Fig.  44). 

By  the  merns/fneilitifes  of  this  battery  it  is  possible  to 
intercept  end  to  annihilate  only  the  cne  aircraft  (guided  missile). 


DOC  •  82052708 


PAGE  /57 


Fig.  44.  Destruction  of  aircraft  by  AA  guided  missile.  The  . 
instruments  of  homing  lay  rocket/missile  at  the  target, 
rocket/ioiasilo  converges  with  the  target,  near  the  target  the  VT  fuse 
produces  the  burst  of  rocket/missile. 
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For  the  annihilation  of  the  aerial  targets  utilize  supplementary 
constructions  -  control  system  by  the. combat  operations  of  the  means 
of  the  air  defense  which  provide  the  timely  detection  of  several 
targets,  their  recognition,  assign  for  the  annihilation  of  one  or  the 


J 


DOC  -  02052708 


PAGE  J3X 


other  aerial  target  the  specific  weapons  of  destruction. 

Control  system  by  the  combat  operations  of  the  air  defense 
weapons  of  capitalist  states  has  different  scales  of  the 
use/application:  from  fire  control  of  the  subunits  of 
rockets/missiles,  located  in  one  area,  to  fire  control  the  air 
defense  weapons  of  several  areas  and  even  countries. 

The  AA  guided  missiles  of  3hips  are  intended  for  dealing  with 
the  oir  enemy  upon  transfer  of  ships  by  sea,  also,  in  the  bases. 
Usually  screening  ships  are  constructed  around  the  protected  ships 
and  are  formed  the  zones  of  distant  and  near  defense. 

In  the  zone  of  distant  defense  the  fighter- interceptors  ar.d  AA 
guided  missiles  annihilate  air  enemy  to  his  output/yield  into  the 
attack;  in  the  zone  of  near  defense  surface-to-air  missiles  are 
utilized  together  with  the  antiaircraft  artillery  of  ships. 

For  dealing  with  the  intercontinental  ballistic  missiles,  which 
possess  greater  distances,  heights/altitudes  and  flight  speeds,  in 
the  USA,  as  has  already  been  indicated  above,  they  are 
developed/procecsed  are  special  antimissile  missiles. 


The  use  of  antimissile  missiles  requires  reliable  distant 
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observation.  The  stations  of  detection  and  antimissile  missile  must 
possess  such  performance  data,  which  would  allow  at  the  enormous 
distance  (1500  km  and  more)  to  detect  the  ballistic  missiles  of 
enemy,  which  fly  with  speed  to  7  km/s  at  the  heights/altitudes  to 
1000  km,  and  to  destroy  them. 

Search  systems  it  is  proposed  to  apply  complexly  with  the 
computers  which  must  calculate  the  trajectory  of  ballistic  missile 
and  the  point  of  its  incidence/drop.  Calculated  data  will  be 
transmitted  at  the  guidance  station  of  antimissile  missiles.  Most 
thoroughly  are  monitored/controled  latter/last  700-800  km  of  the 
flight  of  ballistic  missile,  since  in  this  sector  are  possible  the 
random  and  predetermined  deflections.  This  distance  is  considered  as 
the  outer  edge  of  the  zone  of  the  interception  of  ballistic  missile 
(Fig.  45). 
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The  internal  boundary  of  the  interception  is  determined  by 
minimum  range  and  as  height/altitude,  with  which  thermonuclear  head 
can  be  undermined  in  air  without  the  danage/def eat  of  the  protected 
objective,  and  is  received  the  equal  not  less  than  80  km  from  the 
detachment,  that  the  effective  distance  of  the  damage/defeat  of  head 
30-32  km,  but  this  requires,  count  the  foreign  military  specialists. 
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the  ranges  of  antimissile  missiles  not  less  than  120-160  Jon. 

The  analysis  of  the  characteristics  of  the  contemporary 
ballistic  missiles,  which  are  or  which  enter  the  armament  in 
different  countries,  shows  that  the  starting/launching  and  the 
guidance  of  antimissile  missiles  must  occur  during  one  minute, 
otherwise  shoot  down  ballistic  missile  will  be'  impossible. 

In  the  USA  are  developed/processed  several  systems  of 
antimissile  missiles.  Basic  is  considered  the  system  "Nike-Zsus", 
intended  for  the  antimissile  defense  of  surface/ground  objectives. 

Into  this  system  enter  radars  of  three  types  (long-range, 
recognition  and  escort/trocking)  and  battery  for  the 
starting/launching  of  antimissile  missiles  (Fig.  46).  Long-range 
radar,  after  obtaining  signal  sbou*.  the  possible  attack,  continuously 
follows  the  directions/exes  of  attack  from  the  distance  of  1600  km. 
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Pig.  45.  Zones  of  the  possible  interception  of  long  range  ballistic 


missiles. 


Ke-y;  (1).  Outer  edge  {800  Jem) .  (2).  000  Km  trajectory.  (3).  3200  kr.; 
trajectory.  (4),  Zone  of  interception.  (5).  1600  km  trajectory.  (6). 
Internal  boundary  (80  kra). 
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Fig.  46.  Exempiory/approxitnate  schematic  of  detection,  interception 
and  annihilation  of  intercontinental  ballistic  missiles:  1  -  place  of 
start  of  ballistic  missile;  2  -  long-range  rcdar ,*  3  -  radars  of 
tracking  and  recognition;  4  -  tracking  radar  of  ballistic  missile  and 
antimissile  missile;  5  -  battery  of  antimissile  missiles;  C  - 
defended  objective. 
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After  the  target  will  be  discovered  by  long-range  radar,  two 
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stations  of  recognition  pick  up  the  functions  of  tracking  and 
recognition.  They  also  determine  the  target  coordinates  and  the 
character  of  flight  path. 

Range  of  stations  -  to  1000  km. 

One  station  of  recognition  works  with  four  batteries  of 
antimissile  missiles  "Nike-Zeus"  and  with  tho  tracking  stations 
attached  by  it. 

To  each  battery  of  antimissile  missiles  are  given  two  tracking 
stations  tha  range  of  vhich  to  320  kra.  One  station  escorts/tracks  the 
approaching  rocket/misrile,  another  -  the  antimissile  missile 
"Wike-Zeus",  releesed  for  the  interception  of  the  rocket/nsissile  of 
the  enemy. 

Doth  stations  continuously  supply  the  data  about  the 
position/situatien  of  rocket/missila  and  antimissile  missile  into  the 
computer,  which  issues  groups  tor  guiding  the  antimissile  missile. 

To  the  prelaunch  servicing  procedure  it  is  devoted  little  time; 
therefore  antimissile  missiles  on  the  batteries  must  constantly  be 
located  ready  for  action. 


In  the  defense  of  objectives  a  number  of  batteries  depends  on 
the  character  of  objective. 

The  bat  iries  of  antimissile  missiles  under  the  conditions  of 
attack  must  be  constructed  so  that  the  people  and  the  armament  could 
perform  even  with  the  complete  annihilation  by  the  enemy  of  the 
surrounding  defense  area.  This  is  possible  if  the  batteries  of 
antimissile  missiles  will  be  placed  deeply  underground. 

In  the  foreign  press  it  vas  communicated  about  the  development 
of  another  antimissile  missile  -  ’’Wizard*,  vhich  allegedly  vill  have 
some  advantages  in  comparison  vith  the  system  "KiJce-Zeus”,  since  it 
is  created  for  dealing  with  the  maneuvering  ballistic  missiles. 


It  is  thought  to  also  create  system  for  the  defense  of 
individual  objectives  under  the  field  conditions,  the  assemblies  of 
system  vill  he  installed  on  the  trailers. . 


American  specialists  consider  that  the  probability  of  hit  of 
antimissile  missiles  "Nike-Zeus*  and  "Wizard"  composes  2Eo/o; 
therefore  for  the  damage/defeat  of  one  ballistic  missile  vill  be 
required  at  least  10-20  antimissile  missiles. 


With  the  use/appiication  of  the  cuideu 'air-to-surface 'missiles 
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increased  the  effectiveness  of  damage/defeat  by  the  aviation  of 
surface/ground  and  waterborne  targets.  Aircraft  obtained  the 
possibility  to  destroy  ships  and  surface/ground  objectives  from  the 
long  range  and  with  the  high  accuracy.  In  this  case  the  carrier 
aircraft,  striking  target,  can  be  located  out  of  the  attainability  of 
the  activities  of  the  anti-aircraft  weapons  of  the  objective,  on 
which  will  be  deposited  the  strike/shock. 

Page  79. 

The  activities  of  carrier  aircraft  URS  differ  from  the 
activities  of  bombers  and  torpedos.  They,  as  assume/set  foreign 
specialists,  will  be  of  the  concealed  approach  of  aircraft  fleet  to 
the  point  of  deployment  on  the  heights/altitudes,  which  impede 
detection  by  their  radars,  in  the  sepsration  at  this  point  into  the 
groups,  the  g3in  of  necessary  altitude  and  of  the  exercise  the 
striking  forces  of  initial  positions  for  launching/starting  and 
guidance  of  rockets/missiles  to  the  target. 

Because  of  the  high  probability  of  the  incidence/impinoeir.ent  of 
the  guided  missiles  and  a  larger  quantity  of  explosive  in  them  for 
the  annihilation  of  the  specific  target  will  be  required  considerably 
less  aircraft  than  it  would  be  required  bombers  and  torpedos. 
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Thus,  the  equipment  of  aviation  with  the  guided  weaponry  will 
allow  it  to  annihilate  targets  from  the  long  range  and  by  a  smaller 
quantity  of  aircraft. 

Of  all  forms  of  the  armament  of  fighter-interceptors  with  the 
most  efficient  weaponry  are  counted  the  guided  ’air-to-air* miss iles. 
Having  flying  ranges  to  10  km,  high  velocities  and  poverful/thick 
charges  up  to  the  atomic  ones,  these  rockets/missiles  give 
possibility  to  fighter  airplanes,  without  entering  into  the  zone  of 
action  of  the  defensive  weaponry  of  bombers,  to  destroy  them.  AA 
guided  missiles  in  combination  with  the  fighter-interceptors, 
equipped  vith^air-to-air^missiles,  are  capable  of  destroying  air 
enemy  on  the  far  routes  of  approach  of  the  defended  objective  to  his 
output/yield  to  the  assault  position. 


The  spreed/scope  of  experimental  works  on  creation  and  use  of 
the  guided  missiles  in  the  capitalist  countries  and  the  rates/tempos 
of  their  introduction  by  the  armed  forces  testify  about  the  high 
value  of  this  new  type  of  weaponry.  The  common i cat  ions/reports  of 
foreign  press  about  the  new  achievements  of  rocketry  indicate,  that 
now  the  primary  attention  is  paid  to  increase  in  the  distance, 
height/altitude,  flight  speed  and  effectiveness  of  the 
use/application  of  the  guided  missiles,  and  also  to  creation  of  the 
multipurpose  guided  missiles. 
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An  increase  in  the  range  in  essence  is  characteristic  for  the 
guided  *ground-to-air',missiles,  "air  -  the  earth/ground"  and  "air  - 
air".  The  range  of  these  rockets/missiles  is  United  at  present  by 
the  small  limits  of  the  work  of  the  remote-control  devices  and 
homing,  whereas  power  constructions  (engines)  can  ensure  considerably 
long  range. 

Page  80. 

Therefore  an  increase  in  the  range  of  remote  control  and  homing  will 
make  it  possible  to  increase  the  range  of  rockets/missiles 
themselves . 

Work  on  an  increase  in  the  operational  altitude  is  conducted  for 
the 'ground-to-air* missiles  ("ship  -  air"),  which  will  considerably 
enlarge  the  region  of  their  use/application.  Especially  this  is 
important  for  the  antimissile  missiles  which  must  intercept  and 
destroy  intercontinental  ballistic  missiles  at  the  heights/altitudes 
into  several  hundred  kilometers. 

Abroad  is  conducted  also  the  work  on  the  creation  of  t.he 
small/miniature  AA  guided  missiles  with  which  ore  armed  the  ships  and 
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mobile  above-ground  launchers  for  dealing  with  the  low-flying  air 
attack  weapons. 

Work  on  an  increase  in  the  velocity  of  flight  is  conducted  for 
all  classes  of  the  guided  missiles,  with  exception  of  the  long  range 
ballistic  missiles,  which  have  velocities  to  8  km/s,  since  the 
rockets/missil^s,  which  have  the  velocities  more  than  8  km/s, 
actually  are  converted  into  the  artificial  Earth  satellites. 

It  is  very  important  to  increase  the  flight  speed  of 
<surfaco-to-oir,,missiles  and  "air-to-air",  since  they  are  considered 
as  the  basic  means  of  struggle  with  the  air  enemy. 

The  effectiveness  of  the  use/app.ication  of  the  guided  missiles 
rises  by  an  increase  in  the  range,  accuracy  of  guidance,  freedom  from 
interference  and  reliability  of  the  activity  of  the  control  systems, 
end  also  by  on  increase  in  the  degree  of  effect  on  the  target  due  to 
the  creation  of  the  more  powerful/thicker  explosive  charges  of 
warheads. 


Thus,  in  the  opinion  of  the  American  specialists,  atomic  charges 
with  the  THY  equivalent  800-5000  t  it  is  expedient  to  apply  in  the  AA 
guided  missiles  and  the *air-to-air*missiles,  which  can  allegedly 
strike  the  whole  formation  of  the  bombers,  which  go  even  in  the 
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dispersed  format  ion/order. 

Recently  ebroad  is  conducted  wide  work  on  the  creation  of  the 
multipurpose  (multi-purpose)  rockets/missiles  which  it  is  thought  to 
utilize  from  different  carriers  for  the  destruction  of  diverse 
targets.  Great  possibilities  in  this  respect  have  the  guided 
*,air-to~air'<missiles,  "surface-to-air",  "air-surfacs"  and  partially 
"surface-to-surface" . 
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So,  the  guided  missile  "?alos",  which  has  atomic  charge,  can  be 
used  both  from  the  ships  and  from  the  above-ground  launchers  for  the 
damage/def eat  of  aerial  targets  and  application  of  strikes/shocks  on 
the  ground  and  large/coarse  surface  targets. 

The  French  guided  missile  "Kord-5210"  can  be  utilized  es 
*  surface-to-surface*  missile  and  "air-surface"  (from  the  aircraft  and 
the  helicopters). 

Ballistic  missile  "Polaris"  attracts  attention  of  the 
specialists  not  only  navy  of  USA,  but  also  Air  Force  which  are 
intended  to  utilize  it  from  the  land  bases. 
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As  the  large  special  feature/peculiarity  of  further  works  on  the 
improvement  of  the  guided  missiles  is  considered  the  use/application 
for  them  of  plastics  and  solid  propellants.  Plastics  will  make  it 
possible  to  considerably  improve  tactical-technical  characteristics 
of  the  guided  missiles:  to  lower  weight,  to  increase  heat  resistance, 
to  vorsen/impair  the  radar  observability  of  the  enemy,  etc.,  and 
solid  propellent  will  simplify  storage  and  nissile  preparation  for 
the  starting/launching. 

The  aggressive  circles  of  NATO  alliance  countries  lay  large 
hopes  for  the  guided  rocket  weapon.  They  openly  declare,  that  the 
guided  missiles  with  the  nuclear  charges  are  intended  first  of  all 
for  the  decomposition  of  military  objectives  and  administrative 
'  enters  of  the  socialist  countries.  Therefore  Soviet  soldiers  must 
attentively  follow  all  achievements  of  military-technological  thought 
and,  in  particular,  study  new  rocket  weapon,  methods  of  its 
application  in  the  combat  operations  on  dry  land,  in  air  and  at  sea. 
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resignations:  point  -  data  are  absent;  TU  -  remote  control; 
SM  -  homing;  AU  -  preset  control. 

Key:  (1).  Class.  (2).  Type.  (3).  Guided  missiles.  (4). 

Ident i ty/occessory  equipment  (country).  (5).  Carrier.  (6).  Engine: 
march  /  starting.  (7).  Fuel/propellant  of  sustainer  engine.  (3). 
Thrust  of  march  /  booster  engine,  kg.  (9).  Launching  weight,  kg. 
(10).  Length,  ra.  (11).  Oiameter,  n.  (12).  Span  of  wings  (tr.il 
assembly) ,  m.  (11).  Charge,  kg.  (14).  Distance,  bn.  (15).  Velocity, 
kilometers  per  hour  /  meters  per  second.  (16).  Height/altitude,  k>t. 
(17).  Control  system.  (18).  Short-range.  (19).  No  key.  (20).  Dart. 
(21).  USA.  (22i.  Mobile  surf aco/ground  installation.  (23).  No.  (24). 
Solid.  (25).  Kcrd-.  (26).  France.  (27).  The  same.  (28).  ordinary. 
(29),  Lacrcrsft.  ( 0 ) .  Ordinary  or  nuclear.  (31).  Toreador.  (32). 
Surface  ship.  (33).  surface-to-surface.  (34).  winged  missiles  and 
cruise  missiles.  (35).  Medium  range.  (36).  Matador.  (37).  Liquid. 
(33).  nuclear.  (39).  Regulus.  (40).  Surface  ship,  submarine .  (41). 
Snark,  (42).  Surface/ground  installation.  (43).  Naveho.  (44). 
Corporal.  (45).  Sergeant.  (46).  ballistic  missiles.  (47),  Redstone. 
(48).  Long-range.  (49).  Jupiter.  (50).  Thor.  (51).  Polaris.  (52). 
Submarine,  surface  ship.  (53).  Atlas.  (54).  Titan.  (55).  Nike-Ajax. 
(56).  Surface/ground  batteries.  (57).  surface-to-air.  (58).  cruise 
missiles.  (59).  Nike-Hercules.  (60).  Terrier.  (61).  Surface  ship. 
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sur: are/ground  installation.  (62).  Talos.  (63).  Hawk.  (64).  Sea  Cat. 
(fiti).  England.  { 6G > .  Surface  ship,  surface/ground  batteries.  (67). 
Nike-Zeus.  (68).  Surfac;.7ground  batteries.  (69).  Wizard.  (70). 
Boicarc.  (71).  air-cur face.  (' .*2) .  Bullpup.  (73).  Aircraft.  (74). 
fiscal.  (75).  Petrel.  (76).  Bulldog.  (77).  air-to-air.  (73). 
Firebird.  (79).  Sparrow.  (80).  Falcon.  (81).  Genie. 
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